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Preface

The study reported herein was conducted by the Environmental Laboratory
(EL) of the U.S. Army Engineer Waterways Experiment Station (WES). The
research was sponsored by the Department of the Army Installation Restoration
Research Program (IRRP). Dr. Clem Meyer was the IRRP Coordinator at the
Directorate of Research and Development, Headquarters, U.S. Army Corps of
Engineers (HQUSACE). Dr. Bob York of the U.S. Army Environmental Cen-
ter (USAEC) and Mr. Jim Baliff of the Environmental Restoration Division,
Directorate of Military Programs, HQUSACE, served as the IRRP Overview
Committee. Technical Monitors were Ms. Sandra Cotter of the U.S. Army
Engineer Division, Missouri River, and Mr. Wayne Sisk of USAEC. The
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WES Program Manager was Dr. John Cullinane.

This report was prepared by Dr. Thomas D. Wright of the Fate and Effects
Branch (FEB), EL. The work was conducted under the direct supervision of
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Mr. Donald L. Robey, Chief, Environmental Processes and Effects Division,
and Dr. John Harrison, Director, EL.

At the time of publication of this report, Director of WES was
Dr, Robert W. Whalin, Commander was COL
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This report should be cited as follows:

Wright, Thomas D. (1993). "Environmental assessment of selected cone
penetrometer grouts and a tracer,” Miscellaneous Paper IRRP-93-1,
U.S. Amy Engineer Waterways Experiment Station, Vicksburg, MS.



Concern has been expressed that grouts used to seal cone penetrometer
holes and soluble tracers used in conjunction with penetrometer investigations
might introduce contaminants into groundwater and thereby pose a potential
environmental hazard. A risk assessment approach was used to evaluate this
potential. For the effects phase of the assessment, data were obtained for
representative inorganic (clays, cement, and chemical) and organic (urethane)
grouts and a fluorescent tracer. Based on information found in material safety
data sheets, environmental hazards from the grouts and the tracer were not
found to be significant with the possibie exception of oral ingestion of undi-
luted or unreacted components. The exposure phase of the assessment was
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1 Introduction

Background

The Site Characterization and Analysis Penetrometer System (SCAPS) was
developed by the U.S. Army Engineer Waterways Experiment Station to
investigate terrestrial hazardous and toxic waste (HTW) sites. The system is
mounted on a truck and is capable of pushing a 3.56-cm rod into the ground
to a depth of 45 m.! Following penetration, the rod is withdrawn and the
hole is grouted to prevent potential horizontal and vertical migration of HTW
contaminants. On occasion, a tracer may be introduced into the penetrometer
hole to monitor groundwater movement.

Although one of the purposes of the grout is to prevent potential migration
of contaminants resulting from the penetrometer hole, concerns have been
raised that the grout itself or the tracer might potentially constitute a source of
contamination. This could occur if the penetrometer entered groundwater,
and contaminants present in the grout or tracer could be directly introduced
into the groundwater. Leaching and subsequent contamination is also possi-
ble. An environmental hazard through oral ingestion of the contaminants in
groundwater might result. Of course, failure of the grout could result in a
direct contamination of the groundwater by HTW contaminants at the site, but
that is outside the scope of this report. This report will address only the
potential direct effects of oral ingestion of contaminants which might be
released into groundwater by selected grouts used to plug and/or seal cone
penetrometer holes or by the introduction of a selected tracer. Work Unit
AF25-CT-002, Biological Evaluation of Materials Used in Cone Penetrometer
Grouting and Tracer, was developed to address this potential source of
contamination.

SCAPS development was initiated in 1986. Because of equipment limita-
tions, it was originally believed that multicomponent organic grouts would be
required for successful grouting through the 3.56-cm penetrometer rod. The
organic chemicals used in these grouts can have potentially adverse health and

! U.S. Army Corps of Engineers. (1991). "Innovative technology site characterization and

analysis penctrometer system (SCAPS); A rapid, inexpensive means to study physical and
chemical characteristics of soils at hazardous waste sites,” Washington, DC.

Chapter 1 Introduction



environmental impacts, and the products of incomplete polymeric reactions
may complicate site characterization. Anticipated resistance to the use of
synthetic grouts by Federal and state regulatory agencies necessitated planning
for the environmental effects assessment of the grouts proposed for use with
the SCAPS. As discussed below, field experience during the past 2 years has
demonstrated that the environmental effects issue has been largely overcome
by events.

First, cement and bentonite grouts are commonly specified a priori by
Federal and state regulatory agencies as the most appropriate grouts for use on
uncontrolled hazardous waste sites.' These grouts are commonly used during
installation of conventional site characterization monitoring wells, and the
regulators have significant experience in their use. Further, since these grouts
are composed of commonly used construction materials, their environmental
effects are considered to be relatively benign.

Second, field trials have proven the technical feasibility of using the more
conventional cement- and bentonite-based grouts with the SCAPS. In addi-
tion, private sector vendors have successfully used cement- and bentonite-
based grouts with cone penetrometer systems.?

Third, there are no documented cases in which environmental effects asso-
ciated with grouts have resulted in delay or cancellation of a SCAPS project.
Grout environmental effects issues have been successfully resolved through
discussions with appropriate regulating agencies.?

Finally, experience with Federal and state regulators has not led to the
development and execution of a universally acceptable environmental effects
evaluation protocol for the synthetic-based grouts. Site-specific conditions and
regulatory preferences appear to necessitate the use of site-specific protocols,
e.g., some regulators have suggested the necessity for using site groundwater
to conduct any leaching/toxicology tests.? Carried to its extreme, this philos-
ophy would require separate site-specific environmental effects studies for
each site on which the SCAPS is used.

The developments described above have, to a large extent, obviated the
need for conducting environmental assessments on a large number of grouts or
developing grouts specifically for the SCAPS. It is prudent to conduct an
environmental effects review of the grouts and tracers that are currently antici-
pated to be used with the SCAPS to assist in obtaining regulatory approval for
its use.

! Personal Communication, 1992, Philip Malone, U.S. Army Engineer Waterways Experi-
ment Station, Vicksburg, MS.

2 Personal Communication, 1992, Stafford Cooper, U.S. Army Engineer Waterways Experi-
ment Station, Vicksburg, MS.
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Objective

The objective of this report is to assess the potential of selected grouts and
a tracer used in conjunction with the SCAPS for contaminating groundwater.
Because a variety of grouts and tracers were originally proposed, a generic list
considering operational considerations and planned use was developed by the
SCAPS team. Grouts and tracers not included in this generic list will require
material-specific consideration. The generic grouts and the tracer are

a. Bentonite clay.
b. Attapulgite clay.

rs

¢. Microfine portiand cement.

d. Joosten grout (calcium silicate grout)
P YVwntlhnean rraemaséd
€. uleculane giou

by

The approach chosen to evaluate the potential problem is a risk assessment.
The risk assessment has two components--effects assessment and exposure
assessment. The effects assessment will address potential health effects such
as chronic and acute toxicity, carcinogenicity, mutagenicity, and teratogenic-
ity. The primary sources of this information are the material safety data
sheets (MSDS) required by the Occupationai Safety and Heaith Administration

(OSHA) as per 29 CFR 1910.1200. These data sheets are provided by the
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manufacturer or supplier. If the effects assessment warrants, an exposure
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port. In Chapter 2, the grouts and the tracer used in conjunction with the
CAPS are assessed with regard to their potential for groundwater contamina-

tion. Each MSDS is reproduced in Appendix A.
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Each MSDS was assessed regarding the potential of the material to contam-
inate groundwater. Results of this analysis are summarized below.

Bentonite clay. Information was obtained from Baroid Drilling Fluids,
Inc., on three bentonitic clay products (trade names: Benseal, Aquagel,
and Aquagel Gold Seal). In addition, information was obtained on a
catalyst, Aqua-Grout Catalyst.

Attapuigite ciay. Information was obtained from Baroid Drilling
Fluids, Inc., on an attapulgite clay product (trade name: Zeogel).
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ine poriiand cement. Information was obtained for two micro-
oriiand cements. Lehigh Geocem is manufactured by Lehigh
and Cement Company, and Micro Matrix Cement is sold by Halli-
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Urethane grout. Information was obtained for three urethane grouts
and their catalysts. Mountain Grout and its catalyst, Pure Catalyst, is
marketed by Green Mountain, Inc. TACSS 020 NF/TACSS 025 NF
and its catalyst, TACSS Accelerator C-852/C-855, is manufactured by
De Neef America, Inc. Scotch-Seal 5600 is manufactured by Min-

nesota Mining and Manufacturing (3M).

Fluorescent tracer. Information was obtained on one fluorescent
tracer. Fluoretract II is manufactured by Formulabs, Inc.

! N. Irving Sax. (1968). Dangerous properties of industrial materials. Reinhold, New York,
522, 527, 1114.

Chapter 2

Results
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Grouts, as classically employed, are used to fill holes, cracks, and voids in
structures or as sealants. These include concrete structures such as water sup-
ply reservoirs and distribution systems. Grouts for such purposes should not
be a source of contaminants. Further, by definition, grouts should have little
solubility in water, and any trace contaminants present should be sequestered
in the cured grout matrix. During the curing process grouts may produce or
release substances that may be deieterious, but this shouid be minimal. After
curing, a very small amount of surface ieaching from the grout may occur.
‘Grouts are very commonly used to piug or seal abandoned oil, gas, and water

----- logical, mineral, foundati d T

This inorganic material is aiso known as Wyomi
montmoriiionite and is a sodium alumi ili
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This inorganic material is a magnesium aluminum silicate. The only haz-
ardous ingredient listed on the MSDS is silica. There is no indication of
adverse effects from oral ingestion.

Microfine Portiand Cement_

-

This inorganic material consists of various calcium silicates, aluminates,
and similar calcium salts that are not readily separable into individual compo-
nents. Because it is manufactured from raw materials mined from the earth,
trace (but detectable) amounts of many naturally occurring elements and com-
pounds may be found by chemical analysis. The only hazardous ingredient
listed on the MSDS is silica, and there is no indication of adverse effects from
oral ingestion.

Joosten Grout

This inorganic grout is produced by the reaction of sodium silicate and
calcium chloride to form calcium silicate and sodium chloride. The usual
procedure in using this grout is for the operator to obtain the reaction products

S
in bulk and inject them into the cavity. The reaction is very rapid, and injec-
tion consists of both liquids being simultaneously inserted while the injection
tubes are withdrawn. Calcium chloride and calcium silicate are food addi-
tives. Calcium chloride and sodium silicate also migrate into food from pack-
aging materials. Sodium chloride is commonly known as table salt. The
toxic hazard rating code for all of these compounds for oral ingestion is 1
(slight: causes readily reversible changes that disappear after end of expo-
sure).! As with all salts of this nature, oral ingestion of extremely large

quantities (thousands of milligrams per kilogram) can be lethal.

Urethane Grout

Thege arganic oroute ara nurathana naolvmare (nalvnrathanac) azardnuc

A MMwow vlemllv élv‘lw A W Wiwliitiiiw k.lvll ARRWA D “IVIJ “a vulullwlt A LALGL VWD
inoredients licted on the MSDS for thace nolvmerc and thair catalvete includa
lllblwlvllw AAJVWENE Wil AW AVAWAS W AVLR WIWUW yvll S33WA VU GAAANG WAAWALR vutm)ow AAlWwWiNANAW

linhatic - amines athvlene dinhenvl igsocvanate toluene diisocvanate free

aliphatic-amines, methyiene diphenyl 1socyanate, toluene diisocyanate, free
isocyanate, acetone, and polyether prepolymer. Unreacted toluene diisocya-
nate is a potential carcinogen. However, after the curing process is complete,
all three proprietary products are approved for potable water contact. The

1 N. Irving Sax. (1968). Dangerous properties of industrial materials. Reinhold,
New York, 522, 527, 1114.
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Sre ‘ A > called in the event of oral ingestion of
inreacted components. This would not apply to the cured grout itself.

All of the selected grouts have potential adverse effects from inhalation
and/or dermal exposure. These are limited to the exposure to components,
rather than to the final grout mixture. For example, cement can cause severe
chemical bums as it is a highly caustic compound. However, the end product,
concrete, is essentially inert. Likewise, the silica in cement dust is a possible
carcinogen and is known to cause lung inflammation and silicosis. Adequate
ventilation and other protective measures are necessary during the use of the
selected grouts to prevent or minimize exposure to particulates, fumes, or
vapors through inhalation.

Fiuorescent Tracer

The MSDS for this organic tracer indicates that no hazardous ingredients
are present. Oral ingestion of the concentrate may cause nausea or result in
yellow-green urine until the tracer has been flushed from the system. No
adverse effects are expected from either acute or chronic exposure. This
organic tracer is not carcinogenic, teratogenic, or mutagenic.

Conclusion

J= 214 (AL

requifed by the States ( Appendix B), are rec'ommcndcd for sealing SCAPS

Chapter 3 Discussion and Conclusions
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BEST Sheet BENSEAL® Page 2

| IV. FIRE AND EXPLOSION DATA

WILL NOT SUPPORT COMBUSTION.
! NO FIRE OR EXPLOSION HAZARD.

i EXTINGUISHING MEDIA: WATER, FOAM, CARRON DIOXIDE.
]
X7 T AY TEY YT AP AL TATEVATMIAL A TTMNAATY
V. ILALAL LNDTUNVAA 1 1UIN
| CARCINOGENICITY - SEE ROUTES OF EXPOSURE AND EFFECTS
ACUTE ORAL LDS0 ACUTE DERMAL LD50 AQUATIC TOXICITY LC50
ND ND ) 10,000 mgi

ROUTES OF EXPOSURE AND EFFECTS

THIS PRODUCT CONTAINS FREE CRYSTALLINE SILICA WHICH ACCORDING TO THE IARC HAS
EXHIBITED LIMITED EVIDENCE OF CARCINOGENICITY IN HUMANS. NUISANCE DUST TLV =

10 mg/m3. OSHA PEL: CLASSIFIED AS A NUISANCE DUST WHEN LESS THAN 1% CRYSTALLINE

SHICA IS PRESENT. IF GREATER THAN 1% CRYSTALIINE SHICA. THEN EXPOSURES SHALL NOT
Sl EREDELN AEMUY LW URISIALLUNG SildL N, 1Y AL UD! 0

EXCEED AN B-HOUR 'ﬂME WEGHTED AVERAGE LIMIT AS STATED IN 29 CFR 1910 1000 TABLE
Z-1-A FOR AIR CONTAMINANTS, SPECIFICALLY; SILICA; CRYSTALLINE QUARTZ (RESPIRABLE)
0.1 mg/m3.

IRRITANT TO EYES, NOSE AND LUNGS; PROLONGED INHALATION OF DUST MAY RESULT IN

SILICOSIS, A NONCANCERQUS LUNG DISEASE.

|
1
!
| EMERGENCY AND FIRST AID PROCEDURES

1
: NO PROCEDURES REQUIRED BEYOND NORMAL PERSONAL HYGIENE - WASH ALL
{ CONTACTED AREAS WITH SOAP AND WATER.

Appendix A Material Safety Data Sheets



oL _ 4
Sheet ENSEAL® Page 3

VI. REACTIVITY DATA

CONDITIONS CONTRIBUTING TO INSTABILITY
STABLE

INCOMPATIBILITY

NUNE

HAZARDOUS DECOMPOSITION PRODUCTS

NONE

NSNS

SOAMITIAVC ANAATTDIBY 76 na 7S
CURIVLIIVINW LU RDV LI AV IALANIVUD TUL T NMERLLA LIV

WILL NOT OCCUR

]
2

VIT. SPITY AR ITFAX PRDACENITDEC

¥ 2Rs OK ALy NSEN AAM AR A ANV WA W AVEAS

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED
NORMAL HOUSEKEEPING, CAUSES SLIPPERY SURFACES WHEN WET.

NEUTRALIZING CHEMICALS
NA

‘WASTE DISPOSAL METHOD
DISPOSE OF IN ACCORDANCE WITH ALL LOCAL, STATE AND FEDERAL REGULATIONS.

MECHANICAL, GENERAL ROOM VENTILATION.

USE LOCAL VENTILATION TO MAINTAIN TLV (S

SPECIFIC PERSONAL PROTECTIVE EQUIPMENT

RESPIRATORY
IF DUST CONCENTRATIONS EXCEED TLYV USE A NIOSH APPROVED DUST RESPIRATOR

~ OTHER CLOTHING AND EQUIPMENT
APRON, EYEWASH STATION

Appendix A Material Safety Data Sheets
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RBREST Sheet RENSFAI® o
J o e ot Ll =8 BB EL N P Mdh B Page 4
IX. SPECIAL PRECAUTIONS -
PRECAUTIONARY STATEMENTS
AVOID PROLONGED INHALATION.
RECOMMENDED LABELING:
FRONT PANEL: CAUTION
SEE BACK PANEL FOR CAUTION BEFORE USE
BACK PANEL: CAUTION
THIS PRODUCT CONTAINS FREE CRYSTALLINE SILICA WHICH ACCORDING
TO THE IARC HAS EXHIBITED LIMITED EVIDENCE OF CARCINOGENICITY IN
HUMANS. PROLONGED INHALATION OF THE POWDER MAY RESULT IN SILI-
COSIS, A NONCANCEROUS LUNG DISEASE. AVOID CREATING DUSTY CONDI-
TIONS AND USE A NIOSH APPROVED DUST RESPIRATOR.
OTHER HANDLING AND STORAGE REQUIREMENTS
STORE IN A SHELTERED AREA OR COVER FOR MOISTURE PROTECTION.
X. DEPARTMENT OF TRANSPORTATION INFORMATION
PROPER SHIPPING NAME : PLACARDS :
NOT REGULATED NONE
HAZARD CLASS : REPORTABLE QUANTITY :
NOT HAZARDOUS NONE
HAZARDOUS SUBSTANCE : ID NUMBER :
NONE NONE
LABEL:
NANE DENITTDEDN
NONE REQUIRED
Prepared by: DATE:
Environmental Services - August.1991

Appendix A Material Safety Data Sheets




TN IS ) e ¥ U)o Page 5§

XI. REGULATORY INFORMATION

]

STATUS ON SUBSTANCE LISTS .
preheasive Eavi 1 Respounse, Compénsation and Liability Act of 1980, (CERCLA) requires notification of
the National Resy Ceater of relk qumofﬂmmmwwmmgmmmmcnpombk
quantities (RQs) in 40 CFR 302.4.
Comp p in this product which may require notification are:
Cheenical CAS Numbher
NONE
Superfund A d and Reauthorization Act of 1986 (SARA) Title III requires emergency plaaning based on
m:holdthgQuuuuuﬂPQs)mmeuempomn;buedonRQx
p [ in this product at a level which could require reporting under the statute are:
NONE
SARAmquuu!bembmmof | rep of toxic ch Is that appear in 40 CFR 372 (for SARA 313). This

')El

E

NONE

Toxic Substances Coatrol Act (TSCA)
The ingredicats of this product are on the TSCA inveatory.

c—reas baa imabiedad Zo oVE AACTIC ohce oo mmiod oo d Ao thoa d £os abile o oaooa
mmwwmmmumomtmwyﬂlmwﬂwmmmmam

P in this product at a level which could require reporting under the statute are:

XII. STATE RIGHT TO KNOW

ATAM AT AW T TOTC
MNUL VY AINT LAD1O.

L

Prepared by:
Environmental Services

j=]
3

August,1991

Appendix A Material Safety Data Sheets
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LT Chaat AMYTASTY &
Aad A SJIACTH AYUAULLY Page 2

IV. FIRE AND EXPLOSION DATA

AQUAGEL IS NOT FLAMMABLE AND NOT EXPLOSIVE. DOES NOT SUPPORT COMBUSTION.
EXTINGUISHING MEDIA: WATER

V UHEATTIYI ITAZA DD TRIENDASL A TTNN
Ve REKARASA LR ARIRLMMENAS AINE UEUVASL A AUIN

P, e [T

CARCINOGENICITY - SEE ROUTES OF EXPOSURE AND EFFECTS BELOW

ACUTE ORAL LDSO ACUTE DERMAL LD50 AQUATIC TOXICITY LC50
ND ND : ND

ROUTES OF EXPOSURE AND EFFECTS

THIS PRODUCT CONTAINS FREE CRYSTALLINE SILICA WHICH ACCORDING TO THE IARC HAS
EXHIBTED LIMITED EVIDENCE OF CARCINOGENICITY IN HUMANS. PROLONGED INHALATION
OF THE POWDER MAY RESULT IN SILICOSIS, A NONCANCEORUS LUNG DISEASE.

OSHA FINAT ITMITS TWA = 0 masml

EYES: IRRITANT SKIN: POTENTIAL IRRITANT INHALATION: IRRITATION TO LUNGS, NOSE., AND

THROAT; PROLONGED INHALATION MAY CAUSE LUNG INJURY OR DISEASE.

EMERGENCY AND FIRST AID PROCEDURES

EYES: FLUSH EYES WITH LARGE AMOUNTS OF WATER FOR AT LEAST 15 MINUTES.
WASH AREAS OF CONTACT WITH SOAP AND WATER.

p-J

N

Appendix A Material Safety Data Sheets




BEST Sheet AQUAGEL® Page 3

VL REACTIVITY DATA

CONDITIONS CONTRIBUTING TO INSTABILITY
THIS PRODUCT IS STABLE UNDER NORMAL CONDITIONS

INCOMPATIBILITY
NONE

HAZARDOUS DECOMPOSITION PRODUCTS
NONE

CONDITIONS CONTRIBUTING TO HAZARDOUS POLYMERIZATION
NONE

VIL SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED
NORMAL HOUSEKEEPING, CAUSES SUIPPERY SURFACES WHEN WET.

NEUTRALIZING CHEMICALS
NA

WASTE DISPOSAL METHOD
DISPOSE OF IN ACCORDANCE WITH ALL LOCAL, STATE, AND FEDERAL REGULATIONS

VIII. INDUSTRIAL HYGIENE CONTROL MEASURES

VENTILATION REQUIREMENTS
MECHANICAL, GENERAL ROOM VENTILATION. USE LOCAL VENTILATION TO MAINTAIN
TLV (SEE SECTION V)

SPECIFIC PERSONAL PROTECTIVE EQUIPMENT

RESPIRATORY
USE A NIOSH APPROVED MECHANICAL FILTER RESPIRATOR FOR NONTOXIC DUSTS.

EYE
GOGGLES

GLOVES
WORK GLOVES

OTHER CLOTHING AND EQUIPMENT
APRON, EYEWASH STATION

Appendix A Material Safety Data Sheets
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BEST Sheet AQUAGEL®

Page 4

IX. SPECIAL PRECAUTIONS

PRECAUTIONARY STATEMENTS

AVOID PROLONGED INHALATION.
RECOMMENDED LABELING:
FRONT PANEL: CAUTION

SEE BACK PANEL FOR CAUTION BEFORE USE.

DAY DAMES . /A TFFIAMT
DALVN TANRNGL. WAV LIVIY

THIS PRODUCT CONTAINS FREE CRYSTALLINE SILICA WHICH

ACCORDING TO THE IARC HAS EXHIBITED LIMITED EVIDENCE OF CARCINO-
GENICITY

IN HUMANS. PROLONGED INHALATION OF THE POWDER MAY RESULT IN
SILICOSIS, A

NONCANCEROUS LUNG DISEASE. AVOID CREATING DUSTY CONDITIONS AND
USE A

NIOSH APPROVED DUST RESPIRATOR "

OTHER HANDLING AND STORAGE REQUIREMENTS

STORE IN SHELTERED AREA OR COVER FOR MOISTURE PROTECTION.

X. DEPARTMENT OF TRANSPORTATION INFORMATION

PROPER SHIPPING NAME : PLACARDS :
NOT REGULATED NONT

UL RSUvVAA IS UL

HAZARD CLASS : . REPORTABLE QUANTITY

NONE

HAZARDOUS SUBSTANCE :
NONE

¥ ADDY
LADLA,

“NONE REQUIRED

ID NUMBER :
NONE

Prepared by:
Eavironmeatal Services

DATE:
August,1991

Appendix A Material Safety Data Sheets



BEST Sheet AQUAGEL®

Page 5
XI. REGULATORY INFORMATION
STATUS ON SUBSTANCE LISTS
Comprehensive Eavi I Resp , Comp ion and Liability Act of 1980, (CERCLA) requires notification of
the National Resp Center of rel of q ities of Hazardous Sub equal to or greater than the reportable
quantities (RQs) in 40 CFR 302.4.
Comp b in thic product which may require notification are:
Chemical CAS Number
NONE

Superfund A d and Reauthorization Act of 1986 (SARA) Title IIl requires emergency planning based on
Thluhold Planning Quantities (TPQs) and release reporting based on RQs.

p P in this product at a level which could require reporting under the statute are:
CADA cmnitiras tha stthamiceinme af ancital camacts of tnvie aba eale shat 2ccacaic 4N MFCD 279 /ne CADA 212} Thi.
SOANN IVHULLS WG SUVLILIANUL Ul SLLUAL IVPULIL UL WAK Lacmida uiat 'W Ml QU LN J/4 U o JiJ) b
information must be included in all MSDS that are copicd and distributed for this L
Comp p in this product at a levei which couid require reporting under the statute are:

Toxic Substances Coatrol Act (TSCA)
The ingredicats of this product are on the TSCA inventory.

XII1. STATE RIGHT TO KNOW

QUARTZ IS ON CANADIAN WHMIS (WORKPLACE HAZARDOUS MATERIAL INFORMATION SYS-
TEM) INGREDIENT DISCLOSURE LIST, MASSACHUSETTS SUBSTANCE LIST, NEW JERSEY RIGHT TO
KNOW HAZARDOUS SUBSTANCE LIST AND PENNSYLVANIA HAZARDOUS SUBSTANCE LIST.

Prepared by: DATE:
Environmental Services August, 1991

Appendix A Material Safety Data Sheets
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BEST Sheet AQUAGEL®GOLD SEAL® Page 2

IV. FIRE AND EXPLOSION DATA

AQUAGEL GOLD SEAL IS NOT FLAMMABLE AND NOT EXPLOSIVE, DOES NOT SUPPORT
COMBUSTION.

EXTINGUISHING MEDIA: WATER

A e mm arr s Tewe wmvrw AT e o4 WAy

V. HEALTH HAZARD INFORMATION

CARCINOGENICITY - SEE ROUTES OF EXPOSURE AND EFFECTS (BELOW)

ACUTE ORAL LD50

ACUTE DERMAL LD50
ND

AQUATIC TOXICITY LCS0
ND

ND

ROUTES OF EXPOSURE AND EFFECTS

THIS PRODUCT CONTAINS FREE CRYSTALLINE SILICA WHICH ACCORDING TO THE IARC HAS
EXHIRITED LIMITED EVIDENCE OF CARCINOGENICITY IN HUMANS, PROLONGED INHATATIN

avVarsdaieds U CARLAaTUUSNS e s & At SV IRV S

OF THE POWDER MAY RESULT IN SILICOSIS, A NONCANCEROUS LUNG DISEASE. OSHA FINAL

LIMITS TWA = 0i. mg/m3. IF CRISTOBALITE OR TRIDYMITE IS DETECTED, USE ONE HALF THE
VALUE CALCULATED FROM FORMULA FOR QUARTZ

EYES: IRRITANT SKIN: POTENTIAL IRRITANT INHALATION: IRRITATION TO LUNGS, NOSE, AND
THROAT; PROLONGED INHALATION MAY CAUSE LUNG INJURY OR DISEASE.

EMERGENCY AND FIRST AID PROCEDURES

WASH AREAS OF CONTACT WITH SOAP AND WATER.
FLUSH EYES WITH LARGE AMOUNT OF WATER FOR AT 1

)I

-ty

(@]
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BEST Sheet AQUAGEL®GOLD SEAL®

Page 3

VL REACTIVITY DATA

CONDITIONS CONTRIRIITING TO INSTARILITY

THIS PRODUCT IS STABLE UNDER NORMAL DRILLING CONDITIONS.

INCOMPATIBILITY
NONE

HAZARDOUS DECOMPOSITION PRODUCTS
NONE

CONDITIONS CONTRIBUTING TO HAZARDOUS POLYMERIZATION
NONE

VIL SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED
NORMAL HOUSEKEEPING, CAUSES SLYPPERY SURFACES WHEN WET,

NEUTRALIZI
NA

CHEMICAIS

WASTE DISPOSAL METHO!
DISPOSE OF IN ACCORDANCE WITH LOCAL, STATE, AND FEDERAL REGULATIONS

VIL INDUSTRIAL HYGIENE CONTROL MEASURES

VENTILATION REQUIREMENTS

MELIANICAL, UENEKAL KUOUM VENTILATION

USE LOCAL VENTILATION TO MAINTAIN TLV (SEE SECTION V)

SPECIFIC PERSONAL PROTECTIVE EQUIPMENT

RESPIRATORY
USE A NIOSH APPROVED MECHANICAL FILTER RESPIRATOR FOR NON TOXIC DUSTS.

wvere
% ¢

NONE REQUIRED

CI1OVES

GLAY RS

NONE REQUIRED

OTHER CLOTHING AND EQUIPMENT
APRON, EYEWASH STATION

Appendix A Material Safety Data Sheets
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IX. SPECIAL PRECAUTIONS
PRECAUTIONARY STATEMENTS

AVOID PROLONGED INHALATION.

RECOMMENDED [ ARSI ING:
NFVUVILAN L S

FRONT PANEL: CAUTION

SEE BACK PANEL FOR CAUTION BEFORE USE.

BACK PANEL: CAUTION

THIS PRODUCT CONTAINS FREE CRYSTALLINE SILICA WHICH
ACCORDING TO THE IARC HAS EXHIBITED LIMITED EVIDENCE OF
CARCINOGENICITY IN HUMANS. PROLONGED INHALATION OF THE
POWDER MAY RESULT IN SILICOSIS. A NONCANCEROUS LUNG

DISEASE. AVOID CREATING DUSTY CONDITIONS AND USE A NIOSH

ADDDAUEN NIICT DECDID ATAD
ATTRUYLEY VUL RESTINALURL

OTHER HANDLING AND STORAGE REQUIREMENTS

STORE IN SHELTERED AREA, OR COVER FOR MOISTURE PROTECTION.

D e t TR s Ve tonlas s s T T Y R N T ey

X. DEPARTMENT OF TRANSPORTATION INFORMATI

PROPER SHIPFING NAME : PLACARDS :
NOT REGULATED NONE
HAZARD CLASS : REPORTABLE QUANTITY :
NOT HAZARDOUS . NONE
HAZARDOUS SUBSTANCE : 1D NUMBER :
NONE NONE
LABEL :
NONE
Prepared by: DATE:
Eavinnmantal Carvines Accacics 900
EAVEGRICLWAS oot Vioes AUGUSLEITII

Al2 Appendix A Material Safety Data Sheets



BEST Sheet AQUAGEL®GOLD SEAL® Page s

LADO
Compreheasive Eavironmeata i Response Compensation and Lisbility Act of 1980, (CERCLA) requires aotification of
the National R e Ceater of rel of ities of Hazardous Sub equal to oc greater than the reportable
quantiies (RQs) in 40 CFR 3024. .
Comp p in this product which may require notification arc:
Chemical CAS Number

NONE -
Superfund A d ts and Reauthocization Act of 1986 (SARA) Tite III requires emergency planning based on
Threshold Planning Quaatitics (TPQs) and relesse reporting based on RQs.
Comp P in this product at a level which could require reporting under the statute are:

NONR

SARA:equuuthcwbmaonofmmlmpauoﬁoncchmmhdu(lppeum40CFR372([0(SARA3131'l'hu
information must be included in all MSDS that are copied and distrib "fotdm

Comp P in this product at a level which could req porting under the are:
NONE
Toxic Substances Coatrol Act (TSCA)

The ingredi of this product are on the TSCA inveatory.

XII STATE RIGHT TO KNOW
QUARTZ IS ON CANADIAN WHMIS (WORKPLACE HAZARDOUS MATERIAL INFORMATION SYS-
TEM) INGREDIENT DISCLOSURE LIST, MASSACHUSETTS SUBSTANCE LIST, NEW JERSEY RIGHT TO

x nAaATe m TOT ALY DFATMICUT LIAMTA LY n o o
KNOW HAZARDOUS SUBSTANCE LIST AND PENNSYLVANIA HAZARDOUS SUBSTANCE LIST.

Prepared by: .
Eavironmental Services August,1991

o
>
3
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APASLT A rm v ARANZ EIASNTENNS W &

IV. FIRE AND EXPLOSION DATA

FLASH POINT: NONE

FLAMMARBILITY LIMITS: NOT APPLICABLE

FIRE EXTINGUISHING MEDIA: USE MEDIA APPLICABLE TO THE SURROUNDING MATERIAL
SPECIAL FIREFIGHTING PROCEDURES: WEAR FULL PROTECTIVE EQUIPMENT INCLUDING

SEIL F-CONTAINED BREATHING APPARATUS.

UNUSUAL FIRE AND EXPLOSION HAZARD: TOXIC GASES MAY BE RELEASED WHEN

nrMAER
DBUNINGL.

V. HEALTH HAZARD INFORMATION

£ 8 W2 S n TN Y.y re =

CARCINOGENICITY - SEEROUTES OF EXPOSURE AND EFFECTS(BELOW)

ACUTE ORAL LDS0 ACUTE DERMAL LDSQ AQUATIC TOXICITY LC50
ROUTES OF EXPOSURE AND EFFECTS

THIS PRODUCT CONTAINS FREE CRYSTALLINE SILICA WHICH ACCORDING TO THE IARC HAS
mnnmzn LIMITED EVIDENCE OF CARCINOGENICITY IN HUMANS. NUISNCE DUST TLV -

10 mg/m3 OSHA PEL: CLASSIFIED AS A NUISANCE DUST WHEN LESS THAN 1% CRYSTALLINE
SILICA IS PRESENT. IF GRETER THAN 1% CRYSTALLINE SILICA, THEN EXPOSURES SHALL NOT
EXCEED AN 8-HOUR TIME-WEIGHTED AVERAGE LIMIT AS STATED IN 29 CFR 1910.1000 TABLE

Z-A-1 FOR ATD CONTAMINANTS SPECIFICALTIY: STICA: CRYSTAIIINE QUARTZ (RESPIRARI F)

SIS SNAAN FRAEN NN B TUVEUNILY 8 Gy 8 Aedh A bk & p SR d by BN 2 05 & SRt Var N WE RN B s LBl AR Rl )

0.1 mg/m3.
TT T A AP o e AIASE ANITS | ITNAQ. DD AT MNAET T A TIAN AE TIICT A2
IRRITANT TO EYES, NOSE AN NGS; PROLONGED INHLATION OF DUST MA

-

oY -

ULTIN

EMERGENCY AND FIRST AID PROCEDURES

FLUSH ALL AREAS CONTACTED WITH RUNNING WATER. IF IRRITATION PERSISTS,
CONTACT PHYSICIAN.
INGESTION: DRINK WATER. DO NOT INDUCE VOMITING.

TANIAL ATYIAM. DEALALIT T/ CRECLI! ATH TE DAL ATIUMIS 1€ NITEIAIN T ATUE AYVYAEN
AVCWALALIVIVL, REMU YL 11U FREDSO ARG W DREAIIIUNI D DTVl VITE UAIJLEY.

IF BREATHING HAS STOPPED, GIVE ARTIFICIAL RESPIRATION. GET MED
ATTENTION.

>

i 1S
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AQUA-GROUT®CATALYST

Page 3

VL REACTIVITY DATA

CONDITIONS CONTRIBUTING TO INSTABILITY
NONE

INCOMPATIBILITY

STRONG OXIDIZERS

HAZARDOUS DECOMPOSITION PRODUCTS

RITENING MAYV DEI EACE NAYINEC NE AU ADINT
LSUSINANGG NN L UALES U

COAMITTIARNC CSOATTDIDMTPTYAYY N\ IY 47 A DNATIC BAT LAITDIY 2 el
CAINMRARVING CUINIRIDU NG 1V ALARUUUD TVLIMENALA LIUN

NOT APPLICABLE

VIT. SPITTI NDIRAWY nnnanmrc

Y aks 32 aaams SAN L RNULLar

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED
SWEEP UP AND HOLD FOR DISPOSAL. FLUSH SPILL AREA WITH WATER.

NEUTRALIZING CHEMICALS

u
ES

WASTE DISPOSAL METHOD
DISPOSE OF IN ACCORDANCE WITH ALL LOCAL, STATE, AND FEDERAL REGULATIONS.

%
E

MECHANICA.L. GENERAL ROOM VENTILATION.

USE LOCAL VENTILATION TO MAINTAIN TLV (SEE SECTION V)

SPECIFIC PERSONAL PROTECTIVE EQUIPMENT

RESPIRATORY

USE A NIOSH APPROVED MECHANICAL RESPIRATOR FOR NONTOXIC DUSTS.
EVE

GOGGLES, IF EXTREMELY DUSTY CONDITIONS
GLOVES

GENERAL DUTY WORK GLOVES

OTHER CLOTHING AND EQUIPMENT o -
APRON, EYEWASH STATION

Appendix A Material Safety Data Sheets
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BEST Sheet AQUA-GROUT®CATALYST Page 4
IX. SPECIAL PRECAUTIONS ) '
PRECAUTIONARY STATEMENTS |
AVOID PROLONGED INHALATION, i
USE WITH ADEQUATE VENTILATION. i
MOlAALNAMAIAIECTN 1T ABDreTy FOR sAcﬁ' j
FRONT PANEL: i
CAUTION i
SEE BACK PANEL FOR CAUTION BEFORE USE. :
BACK PANEL:
CAUTION
THIS PRODUCT CONTAINS FREE CRYSTALLINE SILICA WHICH ACCORDING
TO THE IARC HAS EXHIBITED LIMITED EVIDENCE OF CARCINOGENICITY IN
HUMANS. PROLONGED INHALATION OF THE POWDER MAY RESULT IN
SILICOSIS, A NONCANCEROUS LUNG DISEASE. AVOID CREATING DUSTY
CONDITIONS AND USE A NIOSH APPROVED DUST RESPIRATOR.
OTHER HANDLING AND STORAGE REQUIREMENTS ~
STORE IN SHELTERED AREA OR COVER FOR MOISTURE PROTECTION
i
X. DEPARTMENT OF TRANSPORTATION INFORMATION i
PROPER SHIPPING NAME : PLACARDS : i
NOT REGULATED NONE .
.| HAZARD CLASS : REPORTABLE QUANTITY :
NONE _ NONE
HAZARDOUS SUBSTANCE : ID NUMBER :
NONE NONE
LABEL :
l‘cl‘h
Prepared by: DATE:
Environmental Services September.1991

p -
»
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BEST Sheet AQUA-GROUT®CATALYST Page 5
X1. REGULATORY INFORMATION
' STATUS ON SUBSTANCE LISTS
C hensive Eavi 1 Resp Comp jon and Liability Act of 1980, (CERCLA) requires notification of
the -- ional R Center of rel of quantities of Hazardous Substances equal 10 or greater than the reportable
quantities (RQs) i in 40 CFR 302.4.
Comp P in this product which may require notification are:
P CAS Numbér

NONE
Superfund Amend. and Reauthorization Act of 1986 (SARA) Title Il requi gency planning based on
Threshold Planning Quaatities (TPQs) and release reporting based on RQ&
Components present in this product at a level which could requi g under the are:

NONE
SARAmquueﬂhe bmission of 1 rep oflonccbumcakmuppnrmJOCFR372(forSARA313) This
information must be inciuded in aii MSDS that are copied and distribuied for this material.
Comp P in this product at a level which could require reporting under the statute are:

NONE

Toxic Substances Control Act (TSCA)
The ingredients of this product are on the TSCA inventory.

1he meredienis of procuct ar

Prepared by:
Esvironmental Services September,1991

=)
Z.
tr
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REST Sheet TREOGEL

BB ANT PR AR~ p‘ge 2

IV. FIRE AND EXPLOSION DATA

NO FIRE OR EXPLOSION HAZARD. ZEOGEL WILL NOT SUPPORT COMBUSTION.

FIRE EXTINGUISHING MEDIA: WATER
SPECIAL FIREFIGHTING PROCEDURES: NONE

V. HEALTH HAZARD INFORMATION

CARCINOGENICITY - SEE ROUTES OF EXPOSURE AND EFFECTS (BELOW)
ACUTE ORAL LD50 ACUTE DERMAL LD50 AQUATIC TOXICITY LC50
ND ND 23.500 ppm

ROUTES OF EXPOSUIRE AND EFFECTS

THIS PRODUCT CONTAINS FREE CRYSTALTINE SIT ICA WHICH ACCORDING TO THE TARC HAS

adamd SRSV R AN MO S LAl TS s Sl VD Sala SYaaaneas Snnen AN S5

BGHBH'ED[MTE)EVDENCEOPCARCNOGBHCHYNHUMAN&NUBANCEDUSTTLV-

0 mig/m3. OSHA PEL: CLASSIFIED AS A NUISANCE DUST WHEN LESS THAN 1% CRYSTALLINE
ic M. VDN IEld VWAIGICIED Ad A NUBAINLE UUDL WILLN LEJD LOAIN 1 CRYST

SILICA IS PRESENT. IF GREATER THAN 1%CRYSI‘ALUNESHJCA.1HENEXPOSURFSSHAU.NOT
EXCEED AN 8-HOUR TIME-WEIGHTED AVERAGE LIMIT AS STATED IN 29 CFR 1910.1000 TABLE
Z-1-A FOR AIR CONTAMINANTS, SPECIFICALLY; SILICA; CRYSTALLINE QUARTZ (RESPIRABLE)
0.1 mg/m3.

IRRITANT TO EYES, NOSE, THROAT AND LUNGS.

A18 Appendix A Material Safety Data Sheets



BEST Sheet ZEOGEL®

Page 3

VL REACTIVITY DATA

CONDITIONS CONTRIBUTING TO INSTABILITY
STABLE

INCOMPATIBILITY
NONE

HAZARDOUS DECOMPOSITION PRODUCTS

AT CMIT Y NN ¥ DAY DNNASTNT DG
VIL Orild, UN LEARN FRULVEUDUUNRED

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED
VACUUM UP, SALVAGE USABLE MATERIAL. AVOID CREATING DUSTY COND[T[ONS

NEUTRALIZING CHEMICALS

NA

‘WASTE DISPOSAL METHOD
DISPOSE OF IN ACCORDANCE WITH ALL LOCAL, STATE, AND FEDERAL REGULATIONS

VIIL INDUSTRIAL HYGIENE CONTROL MEASURES

T E 4w rvar SwTn v e ee svne mee

VENTILATION REQUIREMENTS
MECHANICAL, GENERAL ROOM VENTILATION
USE LOCAL VENTILATION TO MAINTAIN TLV (SEE SECTION V)

SPECIFIC PERSONAL PROTECTIVE EQUIPMENT

RESPIRATORY
USE A NIOSH APPROVED MECHANICAL FILTER RESPIRATOR FOR NONTOXIC DUSTS

EYE

GOGGLES.IFDBIRED

GLOVES

DOAIN AD NIFPY WADY 73
REUULAR DJUL 1 WURN

OTHER CLOTHING AND EQUIPMENT
API!('IN EYEWASH STATION

Appendix A Material Safety Data Sheets
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BEST Sheet ZEOGEL®

Page 4

IX. SPECIAL PRECAUTIONS

PRECAUTIONARY STATEMENTS

AVOID PROLONGED INHALATION,
RECOMMENDED LABELING:

FRONT PANEI « CAITTINN

SEE BACK PANEL FOR CAUTION BEFORE USE.

BACK PANEL: CAUTION

THIS PRODUCT CONTAINS FREE CRYSTALLINE SILICA WHICH
ACCORDING TO THE IARC HAS EXHIBITED LIMITED EVIDENCE OF
CARCINOGENICITY IN HUMANS. PROLONGED INHALATION OF THE
POWDER MAY RESULT IN SILICOSIS. A NONCANCEROUS LUNG
DISEASE. AVOID CREATING DUSTY CONDITIONS AND USE A NIOSH
APPROVED DUST RESPIRATOR.

OTHER HANDLING AND STORAGE REQUIREMENTS

VD OURT OTEI WA TR A e i e mmm e e R o o o i e

STORE IN SHELTERED AREA, OR COVER FOR STURE PROTECTION.

X. DEPARTMENT OF TRANSPORTATION INFORMATION

PROPER SHIPPING NAME : PLACARDS :
NOT REGULATED NONE

HAZARD CLASS : REPORTABLE QUANTITY

NOT HAZARDOUS NONE

July,1992

o
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BEST Sheet ZEO bage s

XL REGULATORY INFORMATION
STATUS ON SUBSTANCE LISTS

C heasi IR , Comp jon and Liability Act of 1980, (CERCLA) requires notification of
the le Rcmonse Center of ldﬂm nl quantities of Hazardous Substances equal to or g than the

release of us sudstances equa) aan e reportade

quaatitics (RQs) in 40 CFR 302.4.

Comp P in this product which may require notification are:

Superfund A d and Reauthorization Act of 1986 (SARA) Title II requi y planning based on
Thmbokll’hnnmg Quantities (TPQs) and release reporting based on RQs.
p P in this prod alnkvdwhncbeonldmuu’emnonmzunderﬂwm te

NONE

SARA:eqmmembmlmonof 1 reports of toxic chemicals that
oo atiom cmtead ho Sofiid_ 8t 1 RSOV .

wum“mmwmmmwmwmmmpmmmmmrmmnm
Coamp P in this product at a level which could require reporting under the statute are:

ppear in 40 CFR 372 (for SARA 313). This

NONE

Toxic Substances Control Act (TSCA)
The ingredieats of this product are on the TSCA inventory.

ittt A4

Prepared by:
Eavironmental Services July,1992

=4
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LEHIGH PORTLAND CEMENT COMPANY

CORPORATE OFFICE
OSHA 29CFR 1910.1200

January 1991

Material Safety Data Sheet
for

Grout Cements

Section I-Identity

dress: Lehigh Portland Cement Company
P.O. Box 1882
Allentown, PA 18105

Emergency Telephone Number: (215) 776-2650

Chemical family: Calcium Salts

Formula: Grout cement consists of finely ground portland cement clinker and

limestone. Portland cement clinker is a sintered material produced by
heating to high temperature (greater than 1200 degrees Celsius) a mixture of
substances such as limestone and shale from the earth's crust. The

substances manufactured are essentially hydraulic calcium silicates
contained in a crystalline mass, not separable into the individual
components.

Substances similar to the following are known to be present in portland

cement:
BCao.sm2 ) (CAS # 12168-85-3)
2Ca0.S510 (CAS # 10034-77-2)
3ca0.A1,6, (CAS # 12042-78-3)
4Ca0.A1.,0, .Fe O (CAS # 12068-35-8)
273777273
Small amounts of CaO, MgO, Kzsoh. Nazsoh may also be present.
718 HAMILTON MALL * P.O. BOX 1882 « ALLENTOWN, PA 18105-1882 * 215/776-2600 * FAX 215/776-2684 * TWX 510-651-1020
LEHIGH’




Ingredients: Portland cements are listed by OSHA in 29 CFR 1010.1000, Table
Z-1-A, and require material safety data sheets (FR,January 19, 1989). MSHA

{30 CFR 55.5.-i, Ref. 2Z), ACGIH (TLV's for I
(TLV's for 1984-5, Appendix D) 1list portland ments as nu
Portland Cements are NOT 1listed by NTP, IARC, OR OSHA as’ carcinogens.
However, since portland cement is manufactured from raw materials mined from
the earth (limestone, marl, sand, shale, clay, etc.) and process heat is
provided by burning fossil fuels, trace, but detectable, amounts of
naturally occurring, and possible harmful, elements may be found during
chemical analysis. Under ASTM standards, portland cement may contain .75
percent 1insoluble residue. A fraction of these residues may be free

crystalline silica,

ments as nuisance dusgts.

California & New Jersey Residents see attachment . .

Section IV-Physical Data

Boiling Point: Not applicable, grout cement is a powdered solid.
P plicable ; d .

Vapor Density: Not applicable, grout cement is a powdered solid.

éolubility in Water: Slight (0.1-1.0%)

Specific Gravity: (Bio-l) 2.88
te: ©Not applicable, grout cement is a powdered solid.
Appearance and Odor: Gray powder; no odor.

Melting Point: Not applicable.

‘Flammable or Explosive Limits: Not applicable.

Extinguishing Media: Not applicable.

Unusual Fire and Explosion Hazards: None.
Lower Explosive Limit: Not applicable.

Upper Explosive Limit: Not applicable.’

Appendix A Material Safety Data Sheets
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Section VI-Health Hazard Data

ACGIH Threshold Limit Value (1988-89): Total dust containing no
asbestos and less,than i%

silica - 10 mg/m 3

NSHA PET, (Transitdanall. Toonl deem €N =41V 4o

Vosan fiaa (2T&808i0ailnas) $ +0Ca1 GUST = U Miiiilhn
particles/ft

OSHA PEL (Final): Total dust - 10 mg/m 3 3
Respirable dust - 5 mg/m

Effects of Overexposure:

Acute: Grout cement when dry is non-hazardous. When in contact

with moisture (such as in eyes or on skin) or when mixed with water to
make concrete, mortar, or grout it becomes highly caustic and will
burn (as severely as third-degree) the eves or skin. Inhalation of
dry portland cement can irritate the upper respiratory system.

e am mmiioea F z

(& t dust can cause inflammation of the lin
the interior f the nose and inflammation of
Hypersensitive individuals may develop an allergic dermatitis.

(Comant mav pcontadn tvana (lass than N NSY) amaunte of chramium salts
iLenent may confalin trace (iess taan vV.UlA) amounts oI cardmiulm Sa.TSs

or compounds including hexavalent chromium, or other metals found to

be hazardous or toxic in some chemical forms. These metals are mostly

present as trace substitutions within the principal minerals.)
Emergency and First Aid Procedures: Flush eyes immediately and repeatedly
with water and seek prompt medical attention. Wash exposed skin areas
with soap and water, If irritation or inflammation occurs seek prompt
medical attention.

Stability: Product is stable. Keep dry until used.

Incompatibility: Aluminum powder and other alkali and alkaline earth
elements will react in wet mortar or concrete, liberating hydrogen gas.

Hazardous Decomposition Products: None

Hazardous Polymerization: Will not occur.

Hazardousg ol ymerlization:

Section VIII-Spill Procedures

Steps to be taken in case material is spilled: Use dry cleanup methods
that do not disperse the dust into the air. Avoid breathing the dust.

Emavroansy va not reauirad
Te not required.

n
LSUSTEENRT 14

A24
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Disposal Method: Small amounts of material can be disposed of as common
waste or returned to the container for later use if not contaminated. Large

volumes may require special handling.

Section IX-Special Protection Information

Respiratory Protection: Use a MSHA/NIOSH approved respirator in dusty. .

enviroments,

Ventilation: Local exhaust can be used to control airborne dust levels.

Eye Protection: Use tight fitting goggles im dusty environments, or when
working in concrete construction.
Skin Protection: Use barrier creams, impervicus, abrasion- and

alkali-resistant gloves, boots and protective clothing to protect the skin

from prolonged contact with wet cement in plastic concrete, mortar or

slurries. Immediately after working with cement or cement-containing

materials, workers should shower with soap and water.

Precautions must be taken. A cement burn occurs with very little warning

as little heat is sensed by the skim.

Section X-Abbreviations

ACGIH American Conference of Governmental Industrial Hygienists
AST™M American Society for Testing and Materials
CAS Chemical Abstract Service
CFR., Code of Federal Regulations
ft 3 Cubic foot
iAgC International Agency for Research on Cancer
m Cubic meter
Milligram
MSHA Mine Safety and Health Administration
NIOSH National Institute for Occupational Safety and Health
NTP National Toxicology Program
OSHA Occupational Safety and Health Administration
PEL Permissible Exposure Limit

TLV's Threshold Limit Values
Note: This material safety data sheet attempts to describe as accurately

as possible the potential exposures associated with normal cement use.

Health and safety precautions in this data sheet may not be adequate for all

individuals and/or situations. Users have the Areagc_msibi_l-ity- to -evaluat:tf
and use this product safely and to comply with all applicable laws and

regulations.

RWK:dam

Awan
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v CEMENT. MICRO MATRIX CEMENT. 2500 LBS. PAGE

MATERIAL SAFETY DATA SHEET DATE
n Na

HALLIBURTON SERVICES REVISE

(“ DUNCAN. OKLAHOMA 73536

LEPHONE: 405/251-3565 OR 405/251-3569

R HOURS: 405/251-3760

¢« &4 & &4 & &4 & & & & ¢ SECTION I - PRODUCT DESCRIPTION - L

CHEMICAL CODE: CEMENT. MICRO HMATRIX CEMENT. 2500 LBS. PART NUMBER: 51600611
PKG OTY: 2500 LB BIG BAG APPLICATION: CEMENT
SERVICE USED: CEMENT

¢ &4 & &« &4 &« & & & &4 SECTION II - COMPONENT INFORMATION - * ¢

COMPONENT+ + ¢ ¢ ¢ + + + ¢ < PERCENT TLV PEL
CALCIUNM SILICATE s 80 X 10 MG/M3 10 MG/M3
CALCIUM ALUMINATE < 60 X 2 MG/M3 2 MG/M3
SILICA. CRYSTALLINE--QUARTZ < 1 X 0.1 MG/M3 0.1 MG/M3
«a ¢ a & & ¢ & & & & & & SECTION III - PHYSICAL DATA - & & @& &' & & & & & & & @&

PROPERTY MEASUREMENT
APPEARANCE GRAY SOLID POWDEP
ODOR GDORLESS
SPECIFIC GRAVITY (H20=1) 3.000
BULK DENSITY £0.00 LB/CU.FT.
PH 12.4
SOLUBILITY IN WATER AT
20 DEG C. GMS/100ML H20 SLIGHTLY
BIODEGRADABILITY N/A
PERCENT VOLATILES 0
EVAPORATION RATE(BUTYL ACETATE=1) N/A
VAPOR DENSITY N/A
VAPOR PRESSURE (MMHG) N/A
BOILING POINT(?760 MMHG? N7a
POUR POINT N/A
FREEZE POINT N/A

¢« &« 4 & & ¢ &« & & & SECTION IV - FIRE AND EXPLOSION DATA

FLASH POINT N/A

AUTOIGNITION TEMPERATURE ND F 7/ ND C

FLAMMABLE LIMITS (0Z. PER CU. FT.: LOWER N7A UPPER N/A N
R R R R

R R R R R R R R R A R R R R R R R R A R R AR

EXTINGUISHING MEDIA:
NONCOMBUSTIEBLE

SPECIAL FIRE FIGHTING PROCEDURES:
NOT APPLICABLE.

UNUSUAL FIRE AND EXPLOSION HAZARDS:

NO FIRE HAZARD.

& & & & & & &

« 4« &4 & & &« & & & & & & SFCTION V - HEALTH HAZARD DATA - * * ¢« =«

LALIFORNIA PROPOSITICON 65:
PRODUCT OR PRODUCT COMPONENTS ARE REGULATED UNDER CALIF. PROPOSITION 65.
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‘PhODUCT OR COMPONENTS ARE LISTED AS A POTENTIAL CARCINOGEN
ACCORDING TO' : IARC

PRODUCT TOXICITY DATA: NOT DETERMINED

10 MG/M3(T). 5 MM/M3(R)

ROUTES OF EXPOSURE:
EYE OR SKIN CONTACT. INHALATION.

EYE:
DUST MAY CAUSE MODERATE TO SEVERE EYE IRRITATION WITH CORNEAL INJURY THAT
HAY BE SLOW TO HEAL.

EKIN:
CEMENT DUST CAN BE IRRITATING TO SKIN. WET CEMENT CAN DRY THE SKIN AND

CAUSE ALKALI RURNS. SENSITIVE INDIVIDUALS MAY DEVELOP ALLERGIC DERMATITIS.

CAVSE ALRALL TUXNe 2ENSLIT A

INHALATION:
MAY BE IRRITATING.
TREAT AS NUISANCE DUST.
INGESTION:
NO DATA AVAILABLE
CHRONIC EFFECTS:
CRYSTALLINE SILICA IS NOT ON THE NTP OR OSHA CARCINOGEN LIST. IARC HAS
DETERMINED THERE IS SUFFICIENT EVIDENCE FOR CARCINOGENICITY OF CRYSTALLINE

SILICA TO EXPERIMENTAL ANIMALS AND LIMITED EVIDENCE TO HUMANS. “LIMITED

EVIDENCE® MEANS POSSIBLE RELATIONSHIP. BUT OTHER FACTORS CANNOT BE EXCLUDED
CONTAINS TRACE AMOUNTS OF ARSENIC. A CHEMICAL KNOWN TO THE STATE OF
CALIFORNIA TO CAUSE CANCER. EXPOSURE TO ARSENIC SHOULD NOT EXCEED THE

FEDERAL OSHA PEL UNLESS USED IN A HANNER THAT PRODUCES EXTREMELY HEAVY AIR-

BORNE CONCENTRATIONS OF PRODUCT AT LEVELS WELL ABOVE THE ALLOWABLE LIMITS.

‘THER SYMPTOMS AFFECTED:
BECAUSE OF ITS IRRITA

sLLaves anmNaan

EXISTING DERMATITIS.
-------------------- EMERGENCY AND FIRST AID PROCEDURES -----------c-----------

TINC PROPE
. S IRVIS

LY FLUSH EYES WITH PLENTY OF WATER
‘ L AT

s o cenEr DoAmnm u

N PERSISTS. SEEK PROMPT HMEDICA

IN nrnmrnn.

NHALATION:

REMOVE TO FRESH AIR. IF IRRITATION PERSISTS. SEEK MEDICAL ATTENTION.
INGESTION:

DO NOT INDUCE VOMITING! IN GENERAL. NO TREATMENT IS NECESSARY UNLESS LARGE

QUANTITIES ARE INGESTED. HOWEVER. MEDICAL ADVICE SHOULD BE OBTAINED.

« & a4 a4 a @ & e & e« & SECTION VI - REACTIVITY DATA - * & & & & & & & «

STORE IN A DRY LOCATION.
INCOMPATIBILITY (MATERIALS TO AVOID):

NONE KNOWN.
HAZARD POLYMERIZATION: WON"T OCCUR
CONDITIONS TO AVOID:

NOT APPLICABLE.

« %« & & & & & & &« &« SECTION VII - SPILL OR LEAK PROCEDURES - * * & & & «

TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED:
USE PROTECTIVE EOQUIPMENT. SWEEP UP AND KREMOVE. AVOID CREATING OR INHALING

WASTE DISPOSAL METHOD:
IF NOT CONTAMINATED. REUSE PRODUCT.
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GET APPROVAL FROM LANDFILL OPERATOR AND TRANSPORT TO SANITARY LANDFILL.
¢ & &4 & & & & & & SECTION VIII - SPECIAL
~RESPIRATORY PROTECTION (USE N
‘; TOXIC DUST/MIST RESPIRATOR.
““WENTILATION:

USE ONLY WITH ADEOQUATE VEN
PROTECTIVE GLOVES:

NORMAL WORK GLOVES.

EYE PROTECTION:

DUST PROOF GOGGLES.

OTHER PROTECTIVE EOUIPMENT:
NORMAL WORK COVERALLS. -

o}
o]
u
o
N
x
[
=
>
>
ke |
L]
L]
[«]]
<
o
(=]}
3]
[s]
(=
[
o
o
o
>
~

»
"»
»
»
»
»
»
»
"»
»

PRECAUTIONARY LABELING CEMENT. MICRO MATRIX CEMENT. 2500 LBS. 516.006120

WARNING!

CONTAINS A SMALL AMOUNT OF CRYSTALLINE SILICA. REPEATED OR PROLONGED
INHALATION OF DUST MAY CAUSE A DELAYED RESPIRATORY ILLNESS (SILICOSIS). TH
INTERNATIONAL AGENCY FOR RESEARCH ON CANCER (IARC) HAS DETERMINED THERE IS

TYTMYPMEN BUTHELNAD AD MDD SAANATIAADIUIITATMULY AR ANUOMATYY TAUID OYF YA
MIRALILLU LYIULDNNLVLE VI 4058 VARLINULENILVILILII Ul LKIDIALLING Siludivn.

MAY CAUSE EYE AND SKIN IRRITATION.
MAY CAUSE SKIN BURNS IF CEMENT 1S WET OR WITH CONFINED INTIMATE CONTACT.
FOR PRECAUTIONARY STATEMENTS. REFER TO SECTIONS IV-VITII,

OTHER HANDLING AND STORAGE CONDITIONS'
STORE IN DRY LOCATION TO PROTECT PRODUCT OUALITY.
AVOID CREATING OR INHALING DUST.
AVOID CONTACT WITH SKIN. EYES AND CLOTHING.

VTAMMA TIIEN NYONASTMYT AL
UNIALNLDK UiIOorveolilivin:

EMPTY CONTAINER COMPLETELY. DISPOSE OF EMPTY CONTAINER IN SANITARY LANDFIL
BY FIRST OBTAINING LANDFILL OPERATOR'S AUTHORIZATION.

4 ¢ 4 & a4 e s e s ¢ SECTION X - TRANSPORTATION INFORMATION - & ¢ & & & « » «

DOT SHIPPING DESCRIPTION:
NOT RESTRICTED

¢ & &« ¢ &4 @& &4 & & - SECTION XI ENVIRONMENTAL EVALUATION - * & & & &« & & @« & &«

FD2 SUDEDFIINN(GSADAY TITIE TTTY - AZADND CIASCSIFIOATINON & ACSOCTIATEN INFODRDMATION
Ly8 SUrLRIUNUISARAY 14740 142 Sinannd CLASSITIUATIUN & AoSULIATZY INTUKNATIUN
A AR R E R R R E R R R R R R R R R E R R R R R E R R A R R R R R R R R R R R R R R R R R R E R R R R R R R R E RN L R R R R R LR SR

FIRE: N PRESSURE: N REACTION: N ACUTE (IMMEDIATE): Y CHRONIC (DELAYED): N

MIXTURE OR PURE MATERIAL MIX

EPA - REPORTABLE SPILL OUANTITY N/R

EXTREMELY HAZARDOUS LIST NO Com
B. EPA - TOXIC CHEMICAL CONTENT AS LISTED IN 40 CFR PART 372

HEALTH 1 FLAMMABILITY O REACTIVITY O SPECIAL NONE

«. COMPONENTS ARE LISTED ON FOLLOWING REGULATORY CHEMICAL INVENTORIES
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DMATMYAM WUTA TE AAMTATMNED
RBNLAUVIN WIld Wil 40 LUNIARANES

BELIEVED TO BE CORRECT.

Ty ruTe
N dnia

ATA AN HOWEVER.
‘<. MARIOUS SOURCES.
“IT IS GIVEN WITHOUT WARRANTY OR REPRESENTATION THAT IS COMPLETE.
AND CAN BE RELIED UPON.
THE DELETERIOUS ASPECTS OF THE PRODUCT
AS TO SUCH. FURTHER,

e T omEme sremesemear neem
LI1IOTEDU HEKLEIN. DUI

CUSTOMER,
SUGGESTED WILL BE PROPER UNDER ALL CONDITIONS.
OF EACH USER OF THE LISTED PRODUCT TO DETERMINE AND COMPLY WITH THE

INFORMATION IS GIVEN SOLELY FOR THE PURPOSES OF SAFETY TO PERSONS AND
NY THIS INFORMATION IS EXPRESSLY PROHIBITED.

PROPERTY. ANY OTHER USE OF
GOVERNMENT REGULATIONS DEPARTMENT. HALLIBURTON SERVICES.

—

DOCUMENT IS BASED UPON AVAI
AS SUCH HAS BEEN OBTAINED FROM
INCLUDING THE MANUFACTURER AND INDENPENDENT LABORATORIES,
ACCURATE
HALLIBURTON HAS NOT ATTEMPTED TO CONCEAL IN ANY WAY
HAKES NO WA
AS HALLIBURTON CANNOT ANTICIPATE NOR CONTROL THE MANY
SITUATIONS IN WHICH THE LISTED PRODUCT OR THIS INFORMATION MAY BE USED BY OUR
THERE IS NO GUARANTEE THAT THE HEALTH AND SAFETY PRECAUTIONS

IT IS THE SOLE RESPONSIBILITY

REOUIREMENTS OF ALL APPLICABLE LAWS AND REGULATIONS REGARDING ITS USE.

nOumy

xRrANIT

THIS

T
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J. T. Baker Chemical Co. E

222 Red School La Phillipsburg. N.J. 08865
N 24-H%u$0Emerr|§ency Telephone " ('2%51)%%992151 SAFETY :DATHA

Chemtrec # (800) 424-9300

National Response Center # (800) 424-8802 —

C0357 -01 Calcium Chloride, Anhydrous Page:

Effective: 09/26/8S Issued: 09/26/8!
SECTION I - PRODUCT IDENTIFICATION

Product Name: Calcium Chloride, Anhydrous

Formula: CaCl2

Formula Wt: 110.88

CARS No.: 10043-52-49

NIOSH/RTECS No.: EU9800000

Product Codes: 1311

PRECAUTIONARY LABELLING

noavEpD car_mT nAmnTH Ciiad oo
RODER QME~ 1= prijm RIUSTEWM

HEALTH FLAMMBILITY REACTIVITY CONTACT

a1 & | [ & | [ m~ )
010 2]

— J - )
NONE NONE MODERATE

ILabharataory Pratactioe Foninmant
avwde YRk A LOSSCYAVE LUYSAPUSTY

n men

STORAGE: Keep in tightly closed container.

SECTION II - HAZARDOUS COMPONENTS

Cnmnanant £ 3 CAS No

XRTMPONONY = piatel A NN
Calcium Chloride 50-100 10043-52-4
e N L LI T T

SECTION III ~ PHYSICAL DATA

Boiling Point: N/R Uapor Pressure(mmig): N/R
Melting Point: 72722°C. € 1422°F) Uapor Density(air=1): N/A
Spezific Gravity: 2.15 Evaporation Rate: N/7R
(H20-1) (Butyl Rcetate=1)
Solgbility(!{iO): Complete (in all proportions) % Uclatiles by Uolume: 0

A30
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i 1 T Dabiar Nhacainal Na
r‘ J. 1. DAaRel vnemicai vo.

1 . 222 Red School Lane Philtipsbu rq, N.J. 08865
J.l. Ker 24-Hour Emergency Tetephone - (201) 859-2151
© y 4 Chemitrec # (800} 424.9300

> © National Response Center # (800) 424-8802

C0357 -01 Calcium Chloride, Anhydrous Page: 2
Effective: 09-,26/85 Issued: 09-/26-/85

SECTION III - PHYSICAL DATA (Continued)

Appearance & Odor: UWhite granules.

SECTION IU - FIRE AND EXPLOSION HAZARD DATA

Flash Point: N/R

Fire Extinguishing Media
Use extinguishing media appropriate for surrounding fire.

S ial Fire-Fighti P 3
Firefighters should wear proper protective equipment and self-gontained
breathing apparatus with full facepiece operated in positive pressure mode.

Toxic GCasee Producaed

hydrogen chloride

SECTION U - HEALTH HAZARD DATA

Toxicity: LD50 (oral-rat)(mg-/kg) : - 1000
LDSO ‘(ipr-mouse) (mg-kg) - 280
Effects of Overexposure

Contact with skin or eyes may cause severe irritation or burms.
in
iv

Ingestion may causs nans=a and womiti
= b 4 v

CaUSS naussa and voml ¥

4]

Dust may irritate nose and throat.

SECTION UI - REACTIVITY DATR

Stability: Stable Hazardous Polymerization: Will not occur
Nemamed e d o moeva & - Deom o 3 o —— A oo o

WwUTIUALAUTID vOU mvuaiua muaidituaricc

Incompatibles: most common metals, water

Decomposition Products: hydrogen chloride
SECTION VUII - SPILL AND DISPOSAL PROCEDURES
h
Wear self-contained breathing apparatus and full protective clothing.
With clean shovel, carefully place material into clean; dry container and

cover; remove from area. Flush spill area with water.

Disposal Procedure
Dispose in accordance with all applicable federal, state, and local
envirommental regulations.

w

N
J

N7
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’—“ J. T. Baker Chemical .
[ of = PN 222 Red School Lane Phillipsburg, N.J. 08865

J.
24-Hour Emergency Telephone - (201) 859-2151

J.L.DaxKer
§ 4 Chemtrec  {800) 424-9300
> © National Response Center # (800) 424-8802
C0357 -01 Calcium Chlaorade, Anhydrous Page:
Effective: 09-/26/85 Issued: 0S-26/8!

SECTION UIII - INDUSTRIAL PROTECTIVE EQUIPMENT
Uentilation: Use adequate general or local exhaust ventilation
to keep fume and dust levels as low as possible.

Respiratory Protection: None required where adequate ventilation
conditions exist. If airborne concentration is
high, use an appropriate respirator or dust mask.

Eye/Skin Protection: Safety glasses with sideshields, uniform

asse >

gloves are recommended.

SECTION IX - STORARGE AND HANDLING PRECAUTIONS

. S s S A T I A I TS T RN A IS SN R EE

namaTM o ~ s ~ -
SAF-T-DATA Storage Coior Code: Orange
Keep container tightly closed Suitable for any general chemical storage
area.
B L D R R i 2 2 2 2 P R T P 11 i T I Il rr

SECTION X - TRANSPORTATION DATR AND ADDITIONAL INFORMARTION

M ¢ . )

-/

Proper Shipping Name Chemicals, n.o.s.
INTERNATIONAL (I.M. O )
Proper Shipping Name Chemicals, n.o.s.

T e L T T LT L T T T T P
N7R = Not Applicable or Not Rvailable

The information published in this Material Safety Data Sheet has been compiled
from cur experience and data presented in various technical publications. It is
the user's responsibility to determine the suitability of this information for
the adoption of necessary safety precautions. We reserve the right to revise

PR < [ SRS S o

Material Safety Data Shsstis periodically as new information becomes availabile.

—

T A37
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J. T. Baker Chemicai Co. ]
P 222 Red School L Philtipsburg, N.J. 08865~
J. 24-Hour Emergency Telephone - (201) 859 2151

\i

Chemtrec # (800) 424-9300

National Response Center ¥ (800) 424-8802

b(

-

C6360 -01 Calcium Chloride, Pellets Page: 3
Effective: 10,2585 Issued: 10/29/8‘

SECTION I - PRODUCT IDENTIFICATION

L g g L L L L L T T L T T ryeyaa
Produact Nama: Calrmsnnm Chlarsda Pzllats

Product Name: Calcium Chloride, Pellets

Formula: CaC12

Formula Wt: 110.99

[of . 10043-52-4
NIOSH/RTECS No . EVUS800000
Product Codes: 1313

PRECARUTIONARY LABELLING

BEEER_SBE:I:DQIBA_ASn§tem

14 1 nllallAa)
LE [V ||V || & ]
TeLIGHT | NOHE NORE MOOERATE

o/

STORAGE: Keep in tightly closed container.

SECTION I1 - HQZQRDOUS COMPONENTS

Component

Calcium Chloride S0-100 10043-52-4

CECTTNAN TTY PUYSICAL DATA
SLUVIAUN aia Faiaiv vRan

Boiling Point: N/7A Vapor Pressure(mmHg): N/R

Melting Point: 272°C ¢ 1422°F) Vapor Density(air=1): N/A

2.15 Evaporation Rate: N/R

Specific Gravity:
{Butyl Rcetate=1)

sy A e
\nzu-xz

Solubility(ﬂ20)= Complete (in all proportions) % Uolatiles by Uolume: 0

Continued on Page: 2

(=]

Appendix A Material Safety Data Sheets

>
i)
w



P~ ’ J. T. Baker Chemical Co.

kgf 222 Red School Lane Phllhpsburg N.J. 08865

24-Hour Emergency Telephone = (201) 859-2151

Chemtrec ¥ (800 ) 49300

— Nationai Response Center # (800) 424-8802
C0366 -01 Calcium Chloride, Pellets Page: 2
Effective: 10/25/85 Issued: 10-29/85

SECTION III - PHYSICRL DATAR (Continued)

nearance ar [ S P
prannugc & Cdor: wniye pcxxet:
T R A A B O K N B S M U A O N N N R S S R A T D B S O N N SR R N R R A R

SECTION IU - FIRE AND EXPLOSION HRZARD DATA

RN R NEE AR EE X R AR AN R RN ASE AR S A EANMAEASEEESEsASSsssEmEseam=-
Flash Point: N/R

xtinguishi M

Use extinguishing media appropriate for surrounding fire.

Firefighters should wear proper protective sguipment and self-contained
breathxng apparatus with full facepiece operated in positive pressure mode

hydrogen chloride

SECTION U - HEARLTH HAZARD DATRA

------!!!!!!g!5!!5========================ﬁ=Eﬁiiﬁﬁiﬁiiiiiiiiiiiiiiﬁiiiiiiiiiiiii
Toxacity: LD, (oral-rat)(mgskg) - 1000 v 4
LD {ipr-mouse){mg- kg) - 280

Contact with skin or eyes may cause severe irritation or burns.
Ingestion may cause nausea and vomiting.
Dust may irritate nose and throat.

SECTION UI - RERCTIVITY DARTA

===========================EEﬁiﬁiﬁiiiiiiiiiiiiiiiiiii-----------.---.----------I
Stability: Stable Hazardous Polymerization: Will not occur
Conditions to Rwvoid: moisture

Incompatilbles wost common wetals, watsr

Decomposition Products: hydrogen chloride
R R R O O O o R

SECTION VUII - SPILL AND DISPOSAL PROCEDURES

ken j h n i isch
Lla o e = o - amd Sema 3 oo AL o _a = Y z FIEY _ a PR - PR
Usar self-containsd orcatning apparaius and rull protlective clothang.
With clean shovel, carefully place material into clean, dry container and
cover; remove from area. Flush spill area with water.
Disposal Procedure ()
Dispose in accordance with all applicabls fsderal, state, and local 4

3
environmental regulations.

Continued on Page: 3
h A39
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g o Chemtrec ¥ (800) 424-9300 H
National Response Center # (800) 424-8802

J. T. Baker Chemical C "MATERIAL
= 222 Red St‘:ﬁaﬁi tane Pnuupsuu“g N J. 08865 ACT DA
o 24-Hour Emergency Teiephone - (201) 859-2151 w

o/

C0380 -01 Calcium Chloride, Pellets Page:
Effective: 10,2585 Issued: 10728/t

SECTION UIII - INDUSTRIAL PROTECTIVE EQUIPMENT

L L T L e Y Y L P P P Y R R R L D L 2
Uantilatsion: Mea aldammiatas ~amar=] Taral avhacnedt gamd s Tadtsan
VMENTiiaTion: USe adegGuatle gene8ra.s O7F a0Cas SXna&uUST ventiaailion

to keep fume or dust levels as low as possible.

Respiratory Protection: None required where adequate ventilation

conditions exist. If airborne concentration 1is
high, use an appropriate rssgpirator or dast mask,
high, use an appropriate respirator

Eye/Skin Protection: Safety glasses with sideshields, uniform, rubber

gloves are recommended.

Ly T R T L L T N e e e
SECTION IX - STORAGE AND HANDLING PRECAUTIONS

™M
SAF-T-DATA'' ' Storage Color Code: Orange

Vooo cccbodcce 42-Lile:s —loaad acaaty Crr Rt e R 1 aremical siorAce
ARETP CUTMLaimer 1Tigniiy ciosea. SUirapie rOor any generai cnemicai siorage
area.

SECTION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION

DOMESTIC (D.O.T.)
RS 2 RSN N )

Proper Shipping Name Chemicals, n.o.s.
N N N
Proper Shipping Name Chemicals, n.o.s.

N/R = Not Applicable or Not Rvailable

The information published in this Material Safety Data Sheet has been compiled
from our experience and data presented in various technical publications. It is
thae near e rasnaneshilidty 30 datarmina ¢tha anitahilsdy Al $¢hie snfnrmatson £ar
the user's responsibility to determine the suitability of this inforwation for
the adoption of necessary safety precautions. We reserve the right to revise
Material Safety Data Sheets periocdically as neuw information becomes available.

S
S

>
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Appendix A Material Safety Data Sheets

& W chemists helping chemists i research & industry .
,“ o0 1wx (916)‘%?%35%@
- N o I
_ ralallmEonle o le meeeE el o iﬁﬁ T 510, 262-3052 1
diul ILiIlI CITeEnmival Lv. y - FAX: (414) 273-4970
T ¢ PO. Bax 355, Miwaukee, Wisconsin 53201 USA
MNATERIAL SAFETY DATA SHEET PAGE 2
CUST#: 580031
PO#:
PRODUCTY #: 37266-8 NAME: CALCIUM SILICATE, -200 MESH, 99X
CAS #:1344-95=-2
MF: CAD3SI
---------------- HEALTH HAZARD DATA ======m=m——————ee
IF INHALEDes REMOVE YO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL
RESPIRATION. IF BREATHING IS DIFFICULT, GIVE OXYGENS
IF SWALLOWED, WASH OUT MOUTH WITH WATER PROVIDED PERSON IS CONSCIDUSe.
CALL A PHYSICIAN.
WASH CONTAMINATED CLOTHING BEFORE REUSE.
- PHYSICAL DATA
SPECIFIC GRAVITY: 2.900
APPEARANCE AND OODOR -
WHITE POWDER
———————— FIRE AND EXPLOSION HAZARD DATA ==m=—m=m—w=
EXTINGUISHING MEDIA
WATER SPRAY.
CARBON OTDXIDE, DRY CHEMICAL POMDER OR APPROPRIATE FOAM,
SPECIAL FIREFIGHTING PROCEDURES
WEAR SCLF~CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING TO
PREVENT CONTACT WITH SKIN AND EYESe
UNUSUAL FIRE AND FXPLOSIONS HAZARDS
EMITS TOXIC FUMES UNDER FIRE CONDITIONS.
m——————— REACTIVITY DATA =mmemmmecmm e
INCORPATIRILITIES
STRONG OXIDIZING AGENTS
HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS
TOXIC FUMES Of:
SILICON OXIDE
m=———--—-—-———- SPILL OR LEAK PROCEDURES ====me=m——m—=m-
STEPS TO SE TVTAKEN IF MATERIAL IS RELFASED OR SPILLED
WEAR KESPIRATORy CHEMICAL SAFETY GOGGLESs RUBBER BODTS AND HEAVY
RUBBER GLOVE Se
SWEEP UP, PLACE IN A BAG AND HOLD FOR WASTC DISPOSAL.
CONTINUED ON NEXT PAGE
&ﬂl- i3 :.‘M-v soen Unitad Kinacdom ﬂ:‘%
e - -y SRR REE
Soioorone 74822800 Toworone 6332560 156 Yeeorons OriTE22211 00723
Motend “h;g'mmmr ety FAX. CO32580157 nain FA‘.;;’O‘MM"E FAX: 0B687420
Adnch Cremee Akirich ANtroh ANdnch-Chramae GewbH & Co KG- Adnch Chemecsl
K Coroyomn. 8 e . 154 Ao 181 W-7024 Sumintwin Unit 2
B-2880 20151 Mawro 28100 Telaphore. 07 70 10 Analie Ave
1301 02X 17370 Telmorone: 34166 19977 Telax 7 14838 Aan O Cantle HE NOW 2154
FAX G38901311 FAX: Q2090737 Tatae: 27100 SAQS £ FAX O722087 1307222 Tetephons C28S99S7T
FAX 34100 19642 FAX 020000742
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TWX: (910) 262-3052 Aldriche

Telephone: (4 14) 273-3850
Telex: 26 843 Aldnich Mi

FAX: (414) 273-4979

aidrich chemical co.,inc.
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7\ J. T. Baker Chemical Co.

222 Red School Lane Phitlipsburg, N.J. 08865 . .
'IZBaker 24-Hour Emerr‘gency Telephone ... ('2%51)%?92151 SAFETY DAT

[

Dt

-MATEHIAL

Chemtrec # (800) 424-9300
National Response Center # (800) 424-8802

=

S4970 -01 Sodium meta-Silicate, 9-Hydrate, Crystal Page:
Effective: 09,27/85 Issued: 09-30/8

SECTION I - PRODUCT IDENTIFICATION

Product Name: Sodium meta-Silicate, 9-Hydrate, Crystal
Formula: Na_SiO, SH_O
2 3 2
Formula Wt: 284.20
CAS No.: 06834-92-0
Product Codes: 3868

PRECAUTIONARY LABELLING

a AF-T-pata m

HEALTH FLAMMABILITY REACTIVITY CONTACT

1000z
2 U

SREETY
CLASSES

Precagtionary Label Statements

WARNING!
CAUSES IRRITATION
Avoid contact with eyes, skin, clothing.
Keep in tightly closed container. UWash thoroughly after handling.

SECTION II - HARZARDOUS COMPONENTS

Component k1 €AS No .

Sodium meta-Silicate, 9-Hydrate 90-100 6834-92-0

SECTION III - PHYSICAL DATA

Boiling Point: N/R Vapor Pressure(mmHg): N/R
Melting Point: N/R Uapor Density(air=1): N-/A
Specific Gravity: 0.080 Evaporation Rate: N/7A
(H20-1) (Butyl Acetate=1)
Continued on Page: 2
Abs
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‘I R l" 222 Red School Lane Pmlhpsbu g. N.J. 08865
Disaner 24-Hour Emergency Teiephone - {201) 855-2151
” Chemtrec # (800) 424-9300
i National Response Center # (800) 424-8802 S
$4870 -01 Sodium meta-Silicate, S-Hydrate, Crystal - Page: 2
Effective: 09,27/8S Issued: 08-30/85

SECTION III - PHYSICAL DATR (Continued)

Solubiliiy(kzﬁi: Appreciable (more than 10 %) % Uolatiles by Uolume: ©

Appearance & Odor: White platelets.

SECTION IU - FIRE AND EXPLOSION HARZARD DATA

oint: N/A

Fire Extinguishing Hedi
Use extinguishing wmedia appropriate for surrounding fire.
L L T L L L L L L LT T T T T T T e i iy eI I P

SECTION U - HEALTH HAZARD DATA

e 1 X
Ingestion may cause gastrointestinal pain.

Em : Fi nid F ;

In case of contact, immediately flush eyes with plenty of water for at
least 15 minutes. Flush skin with water.

SECTION UI - REACTIVITY DQTQ

Stability: Stable Hazardous Polym
Conditions to Avoid: none documented
Incompatibles: fluorine

SECTION VUII - SPILL AND DISPOSAL PROCEDURES

eps taken in ve i isch
Wear self-contained breathing apparatus and full protective clothing.
With clean shovel, carefully place material into clean, dry container and
cover; remove from area. Flush spill area with water.

Rasposal Procedgre
Dispose in accordance with all applicable federal, state, and local
environmental regulations.

SECTION UIII - INDUSTRIAL PROTECTIUE EQUIPMENT

ual ROTELTIVE EQULE

s R R RN GG NS C TSRS R R A AN RN AN EEEAEASEEEESAEEEEESEEEEE .
Uentilation: Use adeguate general or local exhaust ventilation

to keep fume and dust levels as low as possible.
Respiratory Protection: None required where adequate ventilation

conditions exist. If airborne concentration is

w

Continued on Page:

~
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R 1 T Dalrar MNi.

J. 1. Baker Chemical Co.
(5 of = PN Pt 222 Red School Lane Phillipsburg, N.J. 08865
J.l.DAReTr 24-Hour Emergency Telephone - (201) 859-2151
\ l Chamtrac # ﬂnm 2424.9300
- ¢ National Response Center # (800) 424-8802
549706 -01 Sodium meta-Silicate, S-Hydrate, Crystal Page:
Effective: 08/27/8S5 Issued: 09-/30/¢

o/

o/

SECTION UIII - INDUSTRIQL PROTECTIUE EQUIPMENT (Continced)

high, use an appropriate respirator or dust mask.

Eye/Skin Protection: Safety glasses with sideshields, gniég:-
gloves are recommended.

SECTION IX - STORAGE AND HANDLING PRECRUTIONS

SAF-T-DATR Storame Col Code: Orange
SHE~1=-URiH Storage Lvoior Loae:. rnnge
Special Precautions
Keep container tightly closed. Suitable for any general chewical storage
area.
mmmssmsssssss==scscss=ssessssssssssss==sssss=ssss=ssssss==ssss=== sec=cccssaseasas

SECTION X - TRANSPORTATION DATR AND ADDITIONAL INFORMATION

M (D.O. )

Proper Shipping Name Chemicals, n.o.s.

N/A = Not Applicable or Not Ruvailable

The information published in this Material Safety Data Sheet has been compiled
from our experience and data presented in various technical publications. It 1is
the user's responsibility to determine the suitability of this inforwmation for
the adoption of necessary safety precautions. We reserve the righzt to revise

Material Safety Data Sheets pericdically as new information becomes available.

Appendix A Material Safety Data Sheets
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J. T. Baker Chemical Co.
222 Red School Lane Phillipsburg, N.J. 08865
24-Hour Emergency Tetephone -- (201) B59-2151

Chemtrec # (800) 424-9300
National Response Center # (800) 424-8802

6

543882 -01 Sodium Silicate Solution Page:
Effective: 10,24-85 Issued: 10/25/8'

S N OB RS S TR S S U8 B G I SR e N 2 O N N B A S G N R RS Y M W K K G W S R N IR MK S B R e SN BEaE SKK

SECTION I - PRODUCT IDENTIFICATION

ke L L e L Y L I I I I T I Y T I Y Y™

Product Name: Sodium Silicate Solution
Formula: Na_,0(Si0,)_  (H,O)
2 27 x 27y
Formula Wt: .00
CAS No.: 01344-09-8
Common Synonyms: Water Glass; Soluble Glass; Silicate of Scda
Product Codes: $135,3877
===========i=ﬁiiiiiii--i-.---'-‘------.---.-.-----------.-------‘----.---------S

PRECAUTIONARY LABELLING

a AF-T-DATAT" Sustem

\o/

WARNING !
CARUSES IRRITATION

Aucid contact with syss, skin, clothing.
Keep in tightly closed container. UWash thoroughly after handling.

SECTION II - HAZARDOUS COMPONENTS

omponen % CAS

Sodium Silicate 35-40 1344-098-8
R N R

SECTION III - PHYSICAL DATA

Boiling Point: 102¢°C ¢ 216°F) Uapor Pressure(mmHg): 18
Melting Point: N/AR Uapor Densitylair=1): N/R
Specific Grawity: 1.30 " Evaporation Rate: N/A
(H20-1) (Butyl Acetate=1)
) Continued on Page: 2
. A4L7
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J. T. Baker Chemical Co. MATERIAL

222 Red School Lane Phillipsburg, N.J. 08865
J.I.Baker 24-Hour Emergency Telephone - (201) 859-2151
V° Chemtrec # (800) 424-8300
National Response Center # (800) 424-8802
S4982 -01 Sodium Silicate Solution Page: 2
Effective: 10-24-8S Issued: 10-25/8S

SECTION III - PHYSICAL DATR (Continued)

RN RN R RS R RS E R R R A RS A RSN N AR A NSRS AR E R ASSERESE S ERAR S "=

Solubility(H,0): Complete (in all proportions) % Uolatiles by Uolame: 70-80

2

Appearance & Odor: Colorless, turbid liguid with no odor or slightly Soapy odor

SECTION IU - FIRE AND EXPLOSION HARZARD DATA

Flash Point: N/R

Fire Extinguishing Media
Use extinguishing media appropriate for surrounding fire.

P P Y R P P PR Y R P LR PR R R R P L L L R Dl ol ot b Rl ol ol d

SECTION U - HEALTH HAZARD DATA

Querexpos
Contact with skin or eyes may cause irritation.

m n n st A e
In case of contact, immediately flush eyes with plenty of water for at (
least 15 minutes. Flush skin with water.

SECTION UI - REARCTIVITY DRTR

Stability: Stable Hazardous Polymerization: Will not occur

Incompatibles: mineral acids, organic acids, most common metals,
organic materials

SECTION UII - SPILL AND DISPOSAL PROCEDURES
t ken in the event o spi ch

Wear suitable protective clothing. Take up with sand or other noncom-
bustible absorbent material and place into container for iater disposal.
Flush spill area with water.

Disposal Procedure
Dispose in accordance with all applicable federal, state, and local
environmental regulations.

SECTION UIII - INDUSTRIAL PROTECTIVE EQUIPMENT
Uentilation: Use adequate general or local exhaust ventilation
to keep vapor and mist levels as low as possible.

Respiratory Protection: HNorne required where adequate ventilation
conditions exist. If airborne concentration is
_high, use an appropriate respirator or dust mask.

Continued on Page: 3
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A J. T. Baker Chemical Co. ~MATERIAL

L - 222 Red School Lane Phillipsburg, N.J. 08865 g ]
_IBake_r " 24-Hour Emergency Telephone ' (5%51)%?92151 ’-SAFETY D T .
) v A Chemirec # (800) 424.9300 SHEET

Natlonal Response Center # (800) 424-8802

o/

(W

§4982 -01 Sodium Silicate Solution Page :
Effective: 10-24-85 Issued: 1G-25-/8!
R N R R O R R N R R M R
SECTION UIII - INDUSTRIAL.PROTECTIVE EQUIPMENT (Continued)
R S N O SR R S K SR WK SN S% SR ER G5 SK UK BN SE B SR SN A SN SK S S5 SR NS K N S R S 62 AN SE Bx Sr SK S NG WE K S SR G M U SR AR N S5 SE NS xS A 0 SR SR Ak S SR SE KBS SR SR SN SR S S M N T
Eye/Skin Protection: Safety goggles, uniform, apron, rubber gloves are
recommended. )

R NSRS R R AR AN RN R AN ARG RSN ERARAREARSNAEEEENEEEAEEEERAESREEERE
SECTION IX - STORAGE AND HANDLING PRECARUTIONS

SAF-T-DATA' ' Storage Color Code: Orange

S i P ation
Keep container tightly closed. Suitable for any general chemical storage
area.

EE L D L L L L L L L L T T T T T L T T
SECTION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION
L L L L L L L L T T T T T Y T

DOMESTIC (D.0.T.)
EXiled i AN WA ) T

Proper Shipping Name Chemicals, n.o.s.

INTERNATIONAL (I .M.0.)

Proper Shipping Name Chemicals, n.o.s.

N/R = Not Applicable or Not Ruailable

The information published in this Material Safety Data Sheet has been compiled
from our experience and data presented in various technical publications. It is

the adoption of necessary safety precautions. We reserve the right to revise
Material Safety Data Sheets periodically as new information bacomes available.

-~ LAST PRGE --
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MATERIAL SAYEYY DATA SHEBY - “A° SIDR
(Base resinspackaged S-gallon pail or drua)

MANUPACTURER/DISTRIBUTOR:
GREEN MOUNTAIN, INC.
(708} €29-2653

4 1 25 ROUTE 53
ADDISOR, ILLIKOIS @101

CHEMICAL NAMR/LABBL:
NODRTAIR GROUT “A® SIDX
(INCLUDRS BELOW PORNDLATIONS)

REG, FLEI, SOIL STAB, LOW VISC.
CHEMICAL WATER CUT-OF! GROUY

SECTION II CHEMICAL AXD PHYSICAL FROPERTIRS

BAZARDOUS DRCOMPOSITION PRODUCYS: Ozides of Carbon and Mitrogen.

THCOMPATIBILITY (KBEP AWAY PROK): Water,(MOISTURR),ALCOBOLS,
aniges, strong acids and bases.

JOIIC AKD BAZARDOUS INGREDIERYS: Folymeric, Methylese Dipheayl Isocyanate
(MDI), Yoluese Diisocyanate Iree
Isocyanate (TDI), Polyether Prepolymer

PORM: Liquid 0DOR: Aromatic Odor
APPRARMNCE: Viscous Liquid COLOR«Dark Brown
SERCIZIC GRAVITY: 1.106 BOILIRG POTNT: > 247 C
KELTING POINT: NDA > 46!

REACTS WITH WATER 3 VOLATILE (BY WT%): RIL
BVAPORATION RATE: HIL VAPOR PRESSURE (ma Bq at 20 C}:
VAPOR DRNSITY > 1 < 0000005

P HDA STABILITY: Stable

VISCOSITY AT 160 I: MDA VISCOSITY AY 25 C:MDA

SRCTION III PIRE AXD BXPLOSION DATA

SPECIAL PIRE PIGEYING PROCEDURES: Fire fighters most be equipped to prevent
breathing of vapors or products of combustion. Must wvear self-contaiped
breatbisg apparatus.

URUSUAL PIRZ AND BIPLOSION HAZARDS: Avoid mofsture contaminatios in closed
containers. Reaction vith soisture vill generate CO 2 which aay rupture the
contaiger,

PLASH POIRY: (NETHOD USED C.0.C.) MDA

BITINGUISHING AGER?S: Dry chemical, €0 2, waterspray, foan.

SECTION IV HEALTH HAZARD DATA

PBRNISSIBLE CONCENTRATIONS AIR: Methyleoe Dipheayl Isocyamate (MDI)

OSHA PBL 9.2 {c} ppn, ACGIH T¥A 9.045 ppa

BIZECTS OF OVEREIFOSURE: Irritant to eyes & respiratory tract. Kay cause
beadaches, sausea, coughing, shortoess of breath, chest pains. Kay result
io respiratory distress.

01ICOLOGICAL PROFERTIES: May cause allergic skin or respiratory reaction.
Persons vith knovn respiratory allergies should avoid exposure to this
product.

ENERGENCY FIRST AID PROCEDURES:

fyes:

Plush with plenty of vater for at least 15 mioutes. Call a pbysician.

_ $kin Contact: *

Wash thoroughly with soap and water. Resove contaninated clothing acd
discard cootaninated shoes. Wash clothing before re-use,

Johalation;

Remove from contaminated area to a fresh air supply. Call a physician
victin is ot breathing, give artificial respiration. If breatting is
difficult, give orygen.

It Svalloved: Call a Physician 1mmediately.
SECTION ¥ SPECIAL PROTECTION INPORKATION

VERTILATION YYPE REQUIRED:Mechasical geseral/local exhaust veatilation
cootrol vapor or mists belov aaramua exposure lisits.

RESPIRATORY PROTECTION:Use only MIOSH approved apparatus.

PROYECYIVE GLOVES:Use impervious rubber or plastic.

BYE PROTECTION: Use safety goggles and face shield to avoid splasning «
face.

SECTION VI HANDLING OF SPILLS OR LEAKS

PROCEDURRS FOR CLEAN-UP:With adequate vestilation, cover with an ipert
absorbent material such as clay or versiculite, transfer to metai
coatainer, Satarate vith vater but DO MOT SEAL YHE CONTAINBR (CG 2 wii
qeserated). Wash the area with vater cootaining St ammonia and geterge
Near respirator and other protective equipaent for protection of eyes :
skin daring clean-up.

UASTE DISPOSAL:Distributor/Manufacturer is oot responsible for disposal
containers.Buyer nast dispose of consistent with Pederal, State, and L
regulations.

SECYION VII SPECIAL PRECAUTIONS

PRECAUTIONS 10 BB TAKEM IK HARDLING AXD STORAGB:Avoid contact wits
soisture. Contamioation by moisture or vater way cause materiai o re:
and generate CO 2 vhich will rupture sealed contaigers. Store t:tween
and 85 degrees 1. (16 and 3 degrees C)

SECTION VIII YRANSPORTAYION DATA

UNREGULAYED BY D.0.Y. 0.5.0.0.7. PROPEK SHIFPING NANR:R}
9.5.0.0.9. HATARD CLASS:¥one 1.D. NONBER: HOMB

LABELS REQUIRED:Noae for domestic trassportation.

FREIGEY CLASSIFICATION: Liquid Plastic Material/ROIBR
TRARSPORTATION BMBRGENCY INPORMATION: CHEN YREC 1-89-42¢-9349

SECYION IT PRECAUTIONARY COMMENTS THE POAK PRODUCED IS AN ORGANIC NATE
AND KUS? BZ CONSIDERED AS COMBUSTIBLE. YHR POAM NUST MOT BE LEFY BIPOS
OR UMPROTRCTED. SHIELD YHE POAX YROX MEAY OR SPARKS WITH A THEPMAL

BARAIER,

GRERN MOUNTAIN, INC. IS A MARKETIEG AGRNCY. AKY AXD ALL DATA PEGVIDED E
GREER MOUNTAIN, INC. COMES DIRECILY FROM THE CHEMICAL NARUPACTUKE:S TH
SUPPLY GREEN MOUNTAIN NITH PRODUCT. YHE USER KOS DETERMIME THR ACUR:
ARD CONPLETEXESS OF SUCH INZORMATION AND THE AFEKOPRIATEMESS OF T=0
MATERIAL POR YHE USERS APPLICATION.

VT BELIEVE THE STATRMER?S, TECHNICAL INPORMATIGH AKD RECOMMBKDATI NS
CORTAINED HEREIN ARE RELIABLE, BUT THEY ARE GIVER (ITHOU? WARRANTY CK

GUARANTEE OF ANY KIND, BIPRESS Ok IMPLIED, AND WE ASSUNE NO KESFCRSIBIL
TOR ANY LOSS, DAMAGE, OR RXPENSE, DIRBCT OR COMSBQUENTIAL, ARISING OUf

THEIR USE.
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MATERIAL SAPBTT DATA SHEET - °B° SIDB
(CATALYST= packaged 1o pints or I-galloo cans)

MARUTACTURER, DISTRIBUTOR:
GREEN MOUNTAIN, INC.

4 ¥ 259 ROUTE 53
ADDISON, ILLINOIS @191

CHENICAL WAMB/LABRL:

MOUNTAIR GROUT (polyurethane)
PURE CATALYSY

CHEMICAL WATBK CUT-OFF GROUT

SECTION II CHENICAL AXD PHYSICAL PROPRRTIRS

BAZARDOUS DRCONPOSITION PRODUCTS: Orides of Carbon and Mitrogen.

INCOMPATIBILITY (KEEP AWAY FROK):Reacts with Isocyanates
TOIIC ARD HAZARDOUS INGREOIRNPS: Amine Catalyst <10t

PORX; Liquid 0DOR: Anine
MPPRARMNCE: Viscous Liquid  COLOR: Amber
SPRCIPIC GRAVITY: .93 ¢ 20 C  BOILING BOINT: > 149 C

MBLYING POINT: NDA > !
Solubility in vater: slight at 25 C & VOLATILE (BY WTR) HIL -
BVAPORATION RATR: NIL VAPOR PRESSURE {ms ¥q at 24 €):
VAPOR DENSITY > 1 ot applicable

PH:NOA STABILITY: Stable

VISCOSITY AT 190 1 HDA VISCOSITY AT 20 Ci 30 cps

SECPION IT! TIRR ARD BXPLOSION DATA

SERCIAL FIRE FIGHTING PROCEDURES: Fire fighters must be equipped to prevest
breathiog of vapers or products of combustion. Must wear self-contained
breathing apparatus.

URUSUAL PIRE AND BIPLOSION HAZARDS: NDA

ILASH POINS. (XETHOD USED C.0.C.) MDA

SITINGUISHING AGER?S: Dry chesical, CO 2, waterspray, foaa.

SECTION IV EHRALYH HAIARD DATA

PERMISSIBLE CCECRRYRATIONS AIK: MDA

EITECTS OF OVERBIPOSURE: Irritant to eyes & respiratory tract.
T01ICOLOGICAL FROPBRTIES: RDA

BNERGBRCY FIRS? AID PKOCEDURES:

Hust vith plenty of vater for at least 15 nioutes. Call a pbysician.

skin Contact: .

Wash thorougbly vith soap and vater. Remove contanigated clothiog and
discard cootan:nated shoes. Wash clothing before re-use.

Iohalation: o

Renove frow contaminated area to a fresh air supply. Call a physician. If
victis is oot breathing, give artificial respiration. If breathing is
difficult, give oxygen.

1f Svalloved: Call a Ebysician jusediately.

SEBCTION V _SPECIAL PROTECTION IKFORMATION

VERYILATION TYPE REQUIRED:Mechamical gemeral/local exhaust ventiizzicn
cootrol vapor or mists belov maziaua exposure lisits.

RESPIRATORY PROYBCTION:Use only RIOSH approved apparatus.

PROTECYIVE GLOVES:Use impervious rubber or plastic.

EYE PROTECYION: Use safety goggles and face shield to avoid splaszing ¢
face.

SECTION VI HANDLING OF SPILLS OR LRAXS

PROCEDURES POR CLEAN-UP.With adequate veatilation, cover vith an 1zert
absorbeat material suth as clay or vermiculite, transfer to a vasce
contaiser. Wash the area vith vater and detergent. Wear protestave
equipaent for protection of eyes and skin duriog cleaa-up.

WASTE DISPOSAL:Distributor/Magufacturer is sot responsible for disposal
containers.Buyer most dispose of contaiders cossistent with Pedera:, St
and local requlations.

SECTION VI SPECIAL PRECAUTIONS

PRECAUTIONS %0 BE TAKEN IN EANDLING AKD STORAGE: Store between &4 2nd
degrees I, (16 and 30 degrees C)

SECTION VIII TRAKSPORTATION DATA

UNRBGULATED BY D.0.1. U.5.0.0.2. PROPER SHIPPING NAMB:RA
0.8.0.0.%. HAIARD CLASSsMoae [.D. MUNBER: NOMB

LABBLS REQUIRED:Hone for domestic transportation.

IREIGH? CLASSIFICATION: Resio Compound Class # S5 Ites No. d6edd
JRARSPORTATION BMERGENCY INFORKAYION: CHEN TREC 1-800-424-9300

SECTION II PRECAUTIONARY COMMENES : YHR POAN PRODUCED IS AN QF3KIC
WATERIAL ARD NUST BE CONSIDERED AS COMBUSTIBLE. $HE POAM NUST HC® E L
EIPOSED OR UNPROTRCTRD. SHIBLD YHE POAN PROM HEAT OR SPARKS WITH i THE
BRRIER,

REVISION DATE: 11/8/89

GREEN MOUNTAIN, INC. IS A MARKBTING AGBNCY. ANY AND ALL DATA PROVZZZD B
GREER MOUNTAIN, INC. COMBS DIRBCTLY PROM THE CHENICAL MANUPACTUREZS THA
SUFPLY GREZN KOUNTAIN ¥ITH PRODUCY. THR USBR NUST DBTRRMIKE THE ASCURA
ARD COMPLETENESS OF SUCE INPORMATICN AND THE APPROPRIATBNBSS OF I==
HATRRIAL FOR THR USERS APPLICATION.

3 BILIZVE YHR SYATRMENTS, TRCHNICAL INPORMATIOR AND RECOMMENDATICAS
CONTAINED EERKIN ARE RELIABLE, BUT YHEY ARD GIVEN ITHOUT WARRANTY IR
GUARANTRE OF ANY KIND, BIPRBSS Ok IMPLIED, AND WE ASSUMB MO RESPGEIIBIL
T0R ANY LOSS, DAMAGE, OR EIPENSE, DIRECT OR COMSEQUENTIAL, ARISING 0T
TERIK USE.
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POTABLE WATER COMPATIBILITY,AND THE EPA

H.H. HOLMES TESTING LABORATORIES, INC.

Report No. 1 + 170 Shépard Avenue » Wheeling, lllinois 60090 « Area Code 312 « 541-404(
~ October 3, 1990 : Lab No. CH 5929

File No. 8069.0

- Green Mountain, Inc.
4 N 250 Rte. 53
~ Addison, IL 60101 B

. DearSirs:’ ' . - -

At your request a sample of Mountain Grout® (Regular) was molded and placed in a distilled water
bath for twenty-eight (28) days. There was no leaking of any chemical in the distilled water at the
end of seven or twenty-eight days.

We feel that the Mountain Grout® that is used to repair and waterproof the concrete struc-
ture is not harmful to potable water.

Hoping to have been of service, we remain,
Respectfully submitted,
Richard E. Nelson, Jr.

President

REN/pbn

NV M T 1ON AGENCY N

NOTE: As of July 7, 1988, the EPA no longer approves or disapproves the effects of
substances which come into contact with potable water. See the “Federal Register" of
that date entitled "Part IV Environmental Protection Agency, drinking water technical
assistance: termination of the federal drinking water additives program notice".
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DEC 28 'S® 12:06 FROM HAYWARD-BAKER-MAYFLD PAGE.BB6
U.S. DEPARTMENT OF LABOR
Occupational Safety and Health Administration .
MATERI l& SAFETY DATA SHEET
Required under USDL Saiety and h‘eaiih Reguiations for Ship Repalring,
Shipbuilding, and Shipb g {29 CFR 181S, 1818, 1917)
SECTION !
[ MANUFACTURIN'S NAME ' TMINGENCY TOLEPHONE WURBER ]
DF. KEEF AMERICA mr. i (517) 681-5791
| IEAET thie - vt Ty, Biote ond 5
122 North Htl}j}reet - St. Louis, Michigan 48880 .
NAMK AND 3 TAADE RAMT AND SYNONYME .
| ™fiCss 020 NF/TACSS 025 KF
Ty Ty rerry
Polyurethanes/Polyisocysnstes !
SECTION il — HAZARDOUS INGREDIENTS
PAINTS, PRESERVATIVES AND SOLVENTS % | o ALLOYS AND METALLIC COATINGS % | o
———
NGBS BAST MITAL
eAtaLvsT auovs
vouns amacug coatass
scuvenrs e ton s on coat
AoomTVas OTMERS
orveng
HAZARDOUS MIXTURES OF OTHER LIQUIDS. SOUDS, OR GASES % ,J:,'{‘,
Polyurethanes containing free isocyanate groups 100
SECTION it — PHVSICAL DATA
DO B4 SAts? S0l - nNINE ~ At S oYY man . 8s 1T Y _ 1 4
souron Decomp. 260° C TOFIC GRAVITY 840 = 4 1,1 = 1,2
VASOR PRESSURE taww g} 180° ¢ 1.4 __'?.‘f“.:‘;.‘:u [
VAPOR OBESITY IR « ¥ - 8,8 EVAPORATION RATE {1
SOLURUTY M wATIR insoluble
APSAANCEANOODOR  Brown liquid
SECTION IV — FIRE AND EXPLOSION HAZARD DATA
FUASK POWNT (Mhovend unedl PAMMARE TOATE ) | —
€.0.C. 160° € | | ]
DTN MOA i
Water fog - “CO02" -~ Dry chemical
TG P FOTE PROCERES
["UUSUAL TAT AND DILOTION RATARDS
AGE {ii {Contirued on reverse side) J&.M':";;g
¥
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/( DEC 28 °'S® 12:087 FROM HAYWARD-BAKER-MRYFLD PARGE . 087

SECTION V — HEALTH HAZARD DATA

|Wmmvuu
Not established

Liquid: Irritating to skin and eyes

Vapors: Irritatiang to eves and lungs
EMENGENCY AND FRS T AJD PROCIOURLS

Eye contact: lmvediately flush with plenty of water, obtain medical care

Skin contact: Wash wizh soap and water
| Inhalotion: Provide fresh 2ir, discard contaninated clothing

_ SECTION V1 — REACTIVITY DATA

. )
e - WNSTARE . . o aved
sTARLE xx
BICOMPATASLITY ownan 10 vl
e T T -
MAY OCOUR
POLYMERZATION . . -
WALL MOT OCCUR XX
oo ...  SECTION VNI - SPILL OR LEAK PROCEDURES

L] ] 440 B
|_Spills can be absorbed in absorbent earth, the absorbent can be swept up and transferred
to ap open-drum filled with vater and allowed to stand in @ ventilated locstion for 48

hours :
WASTE
Decontaminated waste is harnless and should be disposed according to local regulacions

- SECTION Vill — SPECIAL PROTECTION INFORMATION

Wﬁ_ﬁ_ .ﬁ-ﬁ m_lw-l . . . .
omGoR ] B TeamY g - TPCAL
LT — [0 paa
" GTICT AV TR PADTICToN
XX _ . I ChoN xx
[~ OTR A FRBTEETAR SoaratnT

" Boiler suit/overall

SECTION IX — SPECIAL PRECAUTIONS
BETAKDN I HANGL STORA

3
Keep from water and ‘moisture, uge ounly with adequate ventilation. avoid eye coutact,

avoid prolonged breathing of vapor and prolonged or repeated skin coantact.

eep container closed when not in use.

PAGED) . NNR:PE&&JO
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DEC 28 'S8 12:87 FROM HAYWARD-BAKER-MAYFLD PAGE , B@g
U.S. DEPARTMENT OF LAEOH .
QOccupationsl Safety and Health Administration
IRTERIAL SBFETY DATA ShEET
Required under USDL Safety and Health Regulations for Ship Repairing,
Shipbuilding, and Shipbreaking (29 CFR 1915, 1318, 1917}
- SECTION ¢
DE_REEF AMERICA_INC | “CS17) 681=5791
| EIORES Paas Sowr oy, S o T ——
122 Notrth H£11 Strae: = St. Louis, Michigan 48880
~ W TAAGE RANK AHG STRORTS =
’ W i l TACSS Accelerator: C-852/C-855
SECTION 1l — HAZARDOUS INGREDIENTS
PANNTS, PRESERVATIVES AND SOLVENTS | G ALLOYS AND METALLIC COATINGS % | oy
CATALYET AUOTS
Ve METALLIC COATINGS
m:v;umnm 7
ADOITWES oneng
TTHEIRE
- HAZARDOUS MIXTURES OF OTHER LIGUIDS, SOLIDS, OR GASES % | o
Alifatis Amine 100
SECTION Il — PHYSICAL DATA
BORING PONT ' 3 wm, He - 100° € SICIAC BRAVITY 840 = 11, 0.90-0,95
WAPOR PRGESURS boum t4g.) 25 ¢c . ... . <1 ""‘“"m 'j'm"-‘ - 100
VAFOR DINIITY LN ~ % Svasomatonmate  (BuOAc = 1) <1
SOURITY N WATER emulsion
AFFRARANCEAOO% . . Colorless or blue liquid, amine odor
, B SECTION IV — FIRE AND EXPLOSION HAZARD DATA
A €.0.C. 108° € | | |
o
grny Chemical = CO2 -~ Water fog
Do not usze foam
UNUSUAL MAE AND EXPLOSION RAZARDS -

r IContinued on reverse side) FORM OSHA20
'AGE (1) . {Contirusad an severse AM O 3
’

o
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/' DEC 28 °'S@ 12:87 FROM HAYWARD-BAKER=-MAYFLD PAGE .09

/

SECTION V — HEALTH HAZARD DATA
TIREERO LY wALLY
Not established
| GFicTS OF VDR
Liquids: Irritating to skin and eyes
Vapors: irrvitating to eyes
DMIRGONCY AND FRRST AD
Eve contact: Irmediseely flush eyes with plenty of water. Obtain medical care

Skin contact: Wash with socap and water

Iohalation: Provide fresh air -

SECTION Vi — REACTIVITY DATA

STAMLEYY
westast

I sanz —}xx - -
L T ——yy—y

— - NONE
[ WAEARGTUS Cecoi Ot o PRSI —

—_ s a0 - - NOKE
mramnoue  -— MAY OCoUR ToAvOQ

- WALL HOT O0TUR xx

| STOPE TO X TAREN W CALK MATCRAL 1§ WOLAALCO OF EPL05

_ Collect as much 86 possible — wash down ares with water as required

I WARTE OIEPORAL MAETHOD

Incinerate properly, and maybe bleed slowly into vaste water system with treatment

|L_plant (in accordance with local regulations)

SECTION VIll — SPECIAL PROTECTION INFORMATION

RESPAATORY Tyond
VEATRATION VOCAL MAUSY . [ 7Ty
XX
Co ooy o
Lo G e - - - RO —
I x | xx
[ GTHER PROTIZTIVE SCKAPWENT

Bofler suit/overall

SECTION IX — SPECIAL PRECAUTIONS

| PRECALIIONS TO 2 TAREN 1 manoL¥s 2D TTORAGE
Use only with sdequate ventilation, avoid eye contact or polonged breathing of wvapor

and prolonged or repeated skin contact. Keep container closed when not in use.

[ o recarnoe

PAGE {2) - FORM OSHA-20
Rev. Mav 72

%% TOTAL PAGE.O09

*
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DEC 28 '99 12:@S FROM HAYWARD-BAKER-MAYFLD

.,

S

O

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

"'. Mr. Bert Kriekemans

General Manager

De Neef America Incorporated

122 North Mill Street

§t. Louis, Michigan 48880-0034

RE: FPile Number 07-002.00AEB83 This document should be
: : : . retained as DWAAN 1579.

Dear Mr., Kriekemans:®

Based on information submitted, the product listed below is
acceptable for use as a coating for potable water applications
‘wien used within the conditions stated below:

Product: T

TACSS Chemical Grout

Conditions: - 1. The product is properly appl’.sd according

to the manufacturer's specific.:ions.
. 2. The percentage of total surface covered
is less than 10% of the area contacting
the water-

3. The product continues to meet the N
* " specifications of good nanutacturing

Dractices.

4, After complete curing, the repaired surface
‘e : is thoroughly rinsed with potable water prior
- to being placed in service.

We would not antlcipate any adverse health effects resulting
from such use of this product assuming the product continues

to meet the supplied specifications.

We are currently in the process of revising our evaluation
procedures as outlined in the Federal Register, Vvol. 44,

No. 141, 42775-8, July 20, 1979, Wwhen these revisions are
completed and the interim procedures are in place, all existing
advisories will be periodically reviewed.

PARGE.BQ2
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DY 1£:05 FROM HAYWARD-BAKER~-MAYFLD

/ e a0
B . .
//»‘; -

T e

Our opinion concerning the safety of the product does not con-

stitute an endorsement, nor does it relate to its effectiveness

for the inteanded usa Y€ thi~ lattaw 4 +a ha uzad {n any wn.
40T Sae intendel use. I THis 1elier i56 O oS ussed ain any wey,

we require that it be quoted in its entirety.

Sincarely yourg,

AR,

(¥0e) b T l-teTs] Phd s
. et ¢ BGnLWVHy r.l‘-- ¢ WiidTs
'Scig¢ncy and Technology Branch R -

- Criteria‘ and Standards Division
~: - Office of Drinking water (WH-550)
Regional Drinking Water Representatives
-<aoldcrs of the Water Supply Guidance Series

Hr. John Tr Tax, State ?:Gg’aﬁa Ei'v'isioﬁo [¢)3.7]

. . ec

FRGE.803

AS59
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00-65
3M General Offices 1086
3M Cen(er

........ EEcas 400
°l. rauu Mlnmwli 9 1441

612/733-1110
Duns No.: 00-617-3082

DIVISION: CONSTRUCTION MARKETS
TRADE NAME:

SCOTCH-SEAL(TM) BRAND CHEMICAL GROUT 5600 (FOAM)
3M I.D. NUMBER: 62-5600-3520-6 62-5600-8521-9 98-0701-2987-3 98-0701-3968-2

ISSUED: JANUARY 3, 1992
SUPERSEDES: MAY 24, 1991
DOCUMENT: 10-4974-1

4. YNGDEDTENT T A €. N BEDCENT
—1s &SR 1 CefieD, NS, Ha H
URETHANE PREPOLYMER ............. 20.0 - 90.0
ACETONE ............... sesa 10.0 - 20.0
TOLUENE 2,4~DIISOCYANATE .... 6.5 - 1.5
TOLUENE 2,6-DIISOCYANATE .. < 0.4

THIS PRODUCT CONTAINS THE FOLLOWING TOXIC CHEMICAL OR CHEMICALS SUBJECT TO THE REPORTI!}
REQUIREMENTS OF SECTION 313 OF TITLE IIXI OF THE SUPERFUND AMENDMENTS AND REAUTHORIZATIC
Acxcg¥0;gSS AND 40 CFR PART 372:

TOLUENE z,q-nuSuu‘ANM E
TOLUENE 2,6-DIISOCYANATE

2. PHYSICAL DATA

BOILING POINT:............... ca. 134.00 F

VAPQR PRESSURE:.. ca. 180,0000 mmHg

VAPOR DENSITY: ca. 2.00 Air =1
EVAPORATION RATE:. ca 1-99 Butyl Acetate =1

SOLUBILITY IN WATER: slig

SP. GRAVITY:.ucecvcnse ca. l 100 Hater = 1
PERCENT VOLATILE: .. ca. 15.00 %X by wt
VOLATILE ORGANICS: ccceoseeee < 198.00 gms/liter
VOC LESS K20 & EXEMPT SOLVENT < 198.00 gms/liter

amber, sharp acetone odor

PLACH POTNT: . ... .iccsccasscces 25.0

FLAMMABLE LIMITS - LEL: .
FLAMMABLE LIMITS - UEL: ..... ca.
AUTOIGNITION TEMPERATURE: ... ca.
EXTINGUISHING MEDIA:
C02, foam, dry chemical or water.
SPECIAL FIRE FIGHTING PROCEDURESs
Fire fighters should be equipped with full protective clothing and
full face shield self-contained | brcathxng apparatus.
UNUSUAL FIRE AND EXPLOSION HAZARDS
Extremely flammable. Overheated, closed containers adjacent to fire
could explode due to pressure buildup
NFPA-HAZARD-CODES: HEALTH 3 FIRE 3 REACT!VITY 1

AIMITICIIAY BMEAAMTAN UAPADN . o oo
URVOVAL REAVIAUIN RRLAnUE Aone

Abbreviations: N/D - Not Determined N/A - Not Applicable
A60
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00-65

3M General Offices 1087
3M Center
St. Paul, Minnesota 55144-1000
812/733-1110
Duns No.: 00-617-3082
ST e w2m
MSDS: SCOTCH-SEAL(TM) BRAND CHEMICAL GROUT 5600 (FOAM)
JANUARY 3, 1992 ° PAGE: 2 of

G,

REACTIVITY DATA

STABILITY:s Stable

THAAUNRAMEenTY vmu UamERnT AT A mA avraTn
ANVUMIFARLLIDARILIII ™ FARIENRLIALD 1V AVULDT

Reacts with uoxsturc. Therefore, water and moisture must be avoided

sricr tc use
Pridorm XG Us

HAZARDOUS POLYHERIZATION: Hill Not Occur
HAZARDOUS DECOMPOSITION PRODUCTS:

E'arbon nonox;dc. carbon dxox:de and nxtroqen decompos:l.tlon products
in

SPILL RESPONSE:
Observe precautionary information in all sections. Prevent material
from entering drains; use diking or cover floor drains if necessary.
If material enters drain, flush with large amounts of mtor. Cover
spill with an absorbent material. Collect in openhead drum or pail,
stir in an estimated equal amount of water and let sit 1/2-hour.

RECOHHENDED DISPOSAL:

If waste ic fully cured (by mixing with sufficient water)

could be buried in a sanxtary landfill. Uncured liquid waste should
be disposed of by chemical incineration or at a disposal f cility
capable of handling flammable wastes. Wastes should be disposed in
accordance with local and state regulations. Uncured liquid waste
material is designed as D001 (flammable waste) by USEPA RCRA
Standards (40CFR Part 261.21).

ENVIRONMENTAL DATA:
N/D

SANA UAWARR MY ASe
SANA DALARY LMADD

FIRE HAZARD: Yes PRESSURE: No REACTIVITY: No ACUTE: Yes CHRONIC: Yes

6. SUGGESTED FIRST AID

EYE CONTACT:

Immediately flush eyes with plenty of water. Continue for 10 minutes

holding eyelids open. Call a physician.
SKIN CONTACT: o » A
Hash affected area with scap and water.

remove person to fresh air. If symptoms continue

Y
ED:
induce vomiting. If person is conscious give one to two
of water. Immediatelv call a phvsician.

’

Abbreviations: N/D - Not Determined N/A - Not Applicable
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3M General Offices
3M Center
St. Paul, Minnesota 5§5144-1000
612/733-1110
Duns No.: 00-617-3082

MATERIAL SAFETY
DATA SHEET m

00-65
1087

MSDS: SCOTCH-SEAL(TM) BRAND CHEMICAL GROUT 5600 (FOAM)
JANUARY 3, 1992 - PAGE:

2 of

4, REACTIVITY DATA

INCOMPATIBILITIY - MATERIALS T0 AVOiD: .
Reacts with moisture. Therefore, water and moisture must be avoided
pr;or to use

'S POLYMERIZATION: Will Not Occur

ua qnnnn"e nesAMBACY
HAZARDCUS DECCMPOSITION PRODUCTS:

Carbon monoxide, carbon dioxide and nitrogen decomposition products

including the possibility of hydrogen cyanide

L. ENVIRONMENTAL INFORMATION

SPILL RESPONSE:
Observe precautionary information in all sections. Prevent material
from entering drains; use diking or cover floor drains if necessary.
If material enters drain, flush with large amounts of water. Cover
spill with an absorbent material. Collect in openhead drum or paii,
stir in an estimated equal amount of water and let sit 1/2-hour.

R.ECOMHENDED D!SPOSAL t

If waste is fully cured (by mixing with sufficient water), the gel
could be buried in a sanitary landfill. Uncured liqui waste should
be disposed of by chemical incineration or at o disposal facility

capable of handling flammable wastes. HWastes should be disposed in
accordance with local and state regulations. Uncured liquid waste

material is designed as D001 (flammable waste) by USEPA RCRA
Standards (40CFR Part 261.21).

ENVIRONMENTAL DATA:
N/D

FIRE HAZARD! Yes PRESSURE: No REACTIVITY: No ACUTE: Yes CHRONIC: Yes

o
o

SUGGESTED_FIRST A1D

EYE CONTACT.

Immediately flush eyes with plenty of water. Continue for 10 minutes

holding evelids apen. Call a physician.

SKIN CONTACT:
Hash affected area with soap and water.

INHALATION:

If symptoms occur, remove person to fresh air. If symptoms continue,

call a physician.

Do not 1nduce vomiting. If person
claccar af cndan Tmmadiataly ~al
asses of water. Immediately cal

is conscious give one to two
a

ahuveician
FRYsigcaian.

Abbreviations: N/D - Not Determined N/A - Not Applicable
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00-65
3M General! Offices 1088
3M Center
St. Paul, Minnesota 5§5144-1000
612/733-1110
Duns No.: 00-617-3082
MATERIAL SAFETY
DATA SHEET AN
WiV
MSDS: SCOTCH-SEALCTM) BRAND CHEMICAL GROUT 5600 (FOAM)
JANUARY 3. 1992 PAGE: 3 of ¢4
RECAUTIONAR NFO 0
OTHER PRECAUTIONARY INFORMATION:
Keep away from all sources of ignition. Avoid contact with eyes,
skin, and clothing. Hear safety glasses or chemical goggles, butyl
rubber gloves and long sieeved clothing. Launder contaminated
clothlng before reuse. Nash thoroughly after handling. Avoid
breathing vapor . Provide ventilation sufficient to maintain vapor
concentrations below rccommonded exposure lznxts Keep conta;ner
tightly closed when not in use. Store in a cool, dry area away from
combustible materials and slcohols. Keep out of the reach of
childran, For profascional uss enly.
EXPOSURE LIMITS
GREDIENTS VALUE UNIT TYPE AUTH SKINX
URETHANE PREPOLYMER ......... ees-essss NONE NONE NONE NONE
ACETONE .......ciiviernnncncnnnns 750 PPM THA ACGIH
ACETONE .......c0000uen . 1780 wmog/m3 THA ACGIH
ACETONE ..........cun. . 1000 Ppm_ STEL ACGIH
ACETONE 2380 mg/m3 STEL ACGIH
ACETONE 750 PPM THWA OSHA
ACETONE 1800 mg/m3 TWA OSHA
ACETONE 1000 PPM STEL OSHA
ACETONE ......ccvvneannn . 2400 wmg/m3 STEL OSHA
TOLUENE 2 4~-DIISOCYANATE vee. 0.005 PPm THA ACGIH
TOLUENE 7-‘-""‘"’*‘"‘*‘ ceeeees 8.036 mg/m3 THA ACGIH
TOLUENE 2,4-DIISOCYANATE «nvvnrvrnnvns 0.02 PPmM STEL ACGIH
TOLUENE 2,6-DIISOCYANATE cescsses 0.16 mgrm3 STEL ACGIH
TOLUENE 2,6-DIXISOCYANATE ............. 0.005 PPM TWA OSHA
TOLUENE 2,6-DIISOCYANATE ......co000n.. 0.06 mg/m3 THA OSHA
TOLUENE 2,46~DIISOCYANATE ............. 0.02 PPM STEL OSHA
TOLUENE 2,4-DIISOCYANATE .......... ee. 0.15 mg/m3 STEL OSHA
TOLUENE 2,6-DIISOCYANATE ............. 0.005 PPM THA 3M
TOLUENE 2,6-DIISOCYANATE ......ccc00un 0.02 pPM STEL 3M

¥ SKIN NOTATION: Listed substances indicated with "Y" under SKIN refer to
the potential contribution to the overall exposure by the cutaneous route
xncludxng mucous nembrane and eye, o1ther by nzrborne or, more part:culnrly.

by direct contact with the substance. Vehicles can alter skin absorption.

SOURCE OF EXPOSURE LIMIT DATA:

- ACGIH: American Conference of Governmental Industrial Hygienists
- DOSHA: Occupational Safaty and Health Administration

~ 3M: 3M Medical Department Guideline

= NONE: None Established

8. HEALTH HAZARD DATA
EYE CONTACT:
Causes severe eye irritation.

SKIN CONTACT:

Moy mccion Lo 2o fA_ A o
Tiay CauIs DRLN ATTratavaon

[
o
»
-
-
M
e
-]
e
o
g
Q
r
[+
[
3
h

Abbreviations: N/D - Not Determined N/A - Not Applicable
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G0-65
3M General Offices 1089
3M Center
St. Paul, Minnesota 55144-1000
612/733-1110
Duns No.: 00-617-3082
MATERIAL SAFETY P
DATA SHEET

- PAGE: 6 of

8. HEALTH HAZARD DATA (continued)
INHALATION:
Vapor over posure may respiratory irritation,

central nervous system depression, and allergic reaction. Symptoms
may include dizziness, headache, nausea, shortness of breath, and

tightness in the chest.

IF SWALLGWED:
Practically non-toxic based on laboratory animal studies.

OTHER HEALTH HAZARD INFORMATION:
CARCINOGENICITY: Toluene Diisccysnste
causing subcutaneous, pancreatic, live
tumors by the oral route of exposur

(NTP, IARC-2B).

[ ]
"

_SECTION CHANGE DATES

HEADING SECTION CHANGED SINCE MAY 24, 1991 ISSUE
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L S - - . <
Ms. Georjean L. Adams,
Sr. Regulatory 8pecia1ist THIS DOCUMENT SHOULD BE RETAINED AS
Environmental Laboratory, DWAAN #1457.

Building 21-2W-05

Environmental Engineering &
Pollution Contrnl/iM

Flaadcan LONTINLA/ S0

P.0. Box 33331
St. Paul, Minnesota 55133
RE: File Number

Dear Ms. Adams:

Based on information submitted, the product
acceptable as a grout for repazr of leaking

pctable water

g—\—\'l [ L e s ]

appiicacions

6-14AEB83

listed below is
joints and crack

the conditions s

below:
Product: Scotch-Seal Brand Chemical Grout 5600 {foam)
Conditions: 1. The product is properly applied according
to the manufacturer's specifications.
2. The product continues to meet the
specifications of good manufacturing
practices.
3. After complete curing, the surface is thoroughly

rinsed with potable water prior to being placed
in service,

We would not anticipate any adverse health effects resulting
from such use of this product assuming the product continues
to meet the supplied specxf1cat10ns.

We are currently in the process of revising our evaluation

procedures as outlined in the Federal Register, Vol. 44,

No. 141, 42775-8, Friday, July 20, 1979. When these revi

are completed and the interim procedures are in place, a
existing advisories will be periodically reviewed.

=
- 0
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Our opinion concerning the safety of the product does not con-
stitute an endorsement, nor does it relate to its effective-

i 13y A fe mmmes
ness for the intended use. 1If this letter is to be used in any

way, we require that it be quoted in its entirety.

Singere, y‘ ycﬂwrsl,l
i{ AL |

\VHantbn, PLEFY“BEINT chief

- -~ Do o b
"‘""“[’ s Evaluation Branch

Criter¥a and Standards Division, ODW (WH-550)
cc: Regional Drinking Water Representatives

Holders of the Water Supply Guidance Series
Mr. John Trax, State Programs Division, oDW

$8-0701-1747-2(26.2566)R2
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MATERIAL SAFETY DATA SHEET

RETRACT 11 LIQUID CONCENTRAT
PAGE 1 OF 4

"1y
t—‘
P
]

PREPARED BY: M. L. MOORMAN
(513) 773-8933
DATE PREPARED: 11/156/90

MANUFACTURED BY: FOR&ULABS. INC.

1710 AAMUDDALY NDTUR
411V vwrinonnuvn uUnivge

PIQUA, OHIO 45366

(513) 773-8933 BUSINESS ~
(800) 424-9300 CHEMTREC 24~HR EMERGENCY CONTACT

CHEMICAL NAME . . . . . « . . . . NOT APPLICABLE
CHEMICAL FORMULA . . . . . . . . NOT APPLICABLE
CHEMICAL FAMILY . . . . . « . . . AQUEOUS DYE

PHYSICAL STATE . . . « . « . « . . . . . LIQUID
ODOR AND APPEARANCE . . . . . . . . . . BRIGHT YELLOW-GREEN, ODORLESS
LIQUID

SPECTIRETC CRAVTITYVY

SPECIFIC GRAVITY . . . . . . + . . . . . APPROXIMATELY 1!.0
VAPOR PRESSURE (mm Hg € 25 deg. C) . . . 23.75

VAPOR DENSITY (AIR =1) . . . . . . . . 0.6

EVAPORATION RATE (Butyl Acetate = 1) . . 1.8

BOILING POINT . . . « « +« « = . . - 100 deg C (212 deg F)
FREEZING POINT . . . . e« + o o« o« o o+ + 0 deg C (32 deg F}

PH . « « ¢« « « v . « « ¢« ¢« « « « +« o« NOT APPLICABLE
SOLUBILITY IN WATER . . . . . . . . . . INFINITE SOLUBILITY

CONDITI OF FLAMMABILITY . . . . THIS PRODUCT IS NOT FLAHMMABLE

MEANS OF EXTINCTION . . . . . . . WATERFOG, CARBON DIOXIDE, DRY
CHEMICAL

FLASH POINT AND METHOD .. , . . . NOT APPLICABLE

LR o oS PR R OTLY o3 F)
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CONDITIONS OF REACTIVITY . .

SYMPTOMS OF OVEREXPOSURE FOR
INHALATION, ACUTE .
INHALATION, CHRONIC
SKIN CONTACT . . .
SKIN ABSORPTION
EYE CONTACT . .
-INGESTION . . .

EFFECTS OF ACUTE EXPOSURE .
EFFECTS OF CHRONIC EXPOSURE
THRESHOLD LIMIT VALUE . . .

CARCINOGENICITY . . . . . .
TERATOGENICITY . . . . . . .
MUTAGENICITY . . . . . . . .
TOXICOLOGICALLY SYNERGISTIC
PRODUCTS . . « ¢« « +v ¢ « o« .

GLOVES

HAZARDOUS DECOMPOSITION PRODUCTS

MATERIAL SAFETY DATA SHEET
FLUORETRACT Il LIQUID CONCENTRATE

PAGE 2 OF 4

UPPER FLAMMABLE LIMIT . . . . . . NOT APPLICABLE
LOWER FLAMMABLE LIMIT . . . . . . NOT APPLICABLE
AUTO-IGNITION TEMPERATURE . . . . NOT APPLICABLE
HAZARDOUS COMBUSTION PRODUCTS . . NOT APPLICABLE -
UNUSUAL FIRE HAZARD . . . . . . . NOT APPLICABLE
EXPLOSION DATA

SENSITIVITY TO STATIC

DISCHARGE . . . . . . . . . NOT APPLICABLE

SENSITIVITY TO MECHANICAL

IMPACT . . . . . . « « « « . NOT APPLICABLE

REACTIVITY DATA

PRODUCT STABILITY . . . . . . . STABLE
PRODUCT INCOMPATIBAILITY . . . . NONE KNOWN

NOT APPLICABLE

BURNING WILL PRODUCE OXIDES
OF CARBON, NITROGEN, AND/OR
SULFUR.

o a o
o o o o
e e o
« o o e
Y

TOXICOLOGICAL PROPERTIES

- - - ——— - -~ - - - - - -

EACH POTENTIAL ROUTE OF ENTRY:

. NO HARMFUL EFFECTS EXPECTED.

. NO HARMFUL EFFECTS EXPECTED.

. WILL TEMPORARILY COLOR THE SKIN.

. NO HARMFUL EFFECTS EXPECTED.

. MAY CAUSE IRRITATION AND BURNING.

« MAY CAUSE NAUSEA. INGESTION MAY RESULT
IN A YELLOW-GREEN COLOR TO THE URINE
UNTIL ALL DYE HAS BEEN FLUSHED FROM THE
SYSTEM.

NO HARMFUL EFFECTS EXPECTED.

NO HARMFUL EFFECTS EXPECTED.

NOT APPLICABLE.

NOT LISTED BY ANY REGULATORY AGENCY AS A
KNOWN OR SUSPECTED HUMAN CARCINOGEN.

. NONE KNOWN

« NONE KNOWN

. NONE KNOWN

PERSONAL PROTECTIVE EQUIPMENT: .
« + ¢ ¢ e s+ ¢ + o « « .« RUBBER GLOVES

Appendix A Material Safety Data Sheets
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MATERIAL SAFETY DATA SHEET
FLUORETRACT II LIQUID CONCENTRATE
PAGE 3 OF 4

RESPIRATORY . . . . . . . . . . USE DUST MASK IF NECESSARY
CLOTHING . . . . . . . . « . . PROTECTIVE CLOTHING WHERE SKIN
CONTACT 1S UNAVOIDABLE.
OTHER . . . . . . . . . . . . . HAVE ACCESS TO AN EYEWASH.
ENGINEERING CONTROLS . . . . . . . . NOT NECESSARY UNDER NORMAL
OPERATING CONDITIONS. :
SPILL OR LEAK RESPONSE . . . . . . . SOAK UP SMALL SPILLS WITH PAPER.

SOAK UP LARGE SPILLS WITH EARTH,
SAWDUST, OR OTHER SUITABLE
ABSORBENT. WASH SPILL SITE WITH

WATER.

WASTE DISPOSAL . . . . . . . . . . . DISPOSE OF WASTE IN ACCORDANCE
WITH FEDERAL, STATE, AND LOCAL
REGULATIONS. .

HANDLING PROCEDURES AND EQUIPMENT . NO SPECIAL REQUIREMENTS.

STORAGE REQUIREMENTS . . . . . . . . STORE AT ROOM TEMPERATURE BUT
ABOVE THE FREEZING POINT OF WATER.

SHIPPING INFORMATION . . . . . . . . KEEP FROM FREEZING.

FIRST AID EMERGENCY PROCEDURES:
EYE CONTACT . . . . . . . . . . FLUSH WITH WATER FOR AT LEAST 15§
MINUTES. IF IRRITATION PERSISTS,
GET MEDICAL ATTENTION.

SKIN CONTACT . . . . . . . . . WASH WITH SOAP AND WATER.

INHALATION . . . . . . . . . . IF BREATHING BECOMES DIFFICULT,
GET MEDICAL ATTENTION.

INGESTION . . . . . . . . . . . IF SWALLOWED, GIVE SEVERAL GLASSES

OF MILK OR WATER AND INDUCE
VOMITING. GET IMMEDIATE MEDICAL
ATTENTION. NEVER GIVE FLUIDS OR
INDUCE VOMITING IF PATIENT IS
UNCONSCIOUS OR HAS CONVULSIONS.

s = % = - = - = = " - - - - - = —— - = =

SPECIAL NOTICE

All information, recommendations, and suggestions appearing herein
concerning this product are based upon date obtained from the
manufacturer and/or recognized technical sources; however, Formulabs,
Incorporated makes no warranty, representation or guarantee as to the
accuracy, sufficiency or completeness of the material set forth herein.
It is the user’'s responsibility to determine the satety, toxicity and
suitability of his own use, handling, and disposal of the product.
Additional product literature may be available upon request. Since
actual use by others is beyond our control, no warranty, express or
implied, is made by Formulabs, Incorporated as to the effects of such
use, the results to be obtained or the safety and toxicity of the

AG2 Appendix A Material Safety Data Sheets



MATERIAL SAFETY DATA SHEET
FLUGRETRACT II LIQUID CONCENTRATE
PAGE 4 OF 4

product, nor does Formulabs, Incorporated assume any liability arising
out of use by others of the product referred to herein. The data in
the MSDS relates only to the specific material designated herein and

=l Py - - == - gy e 1 -~ 2 - a5
ith any other material. or in any

"ne walata +~
does not relate to use

process.

use in
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1
QUARTERLY PROGRESS REPORT - TRB 21-4, September 30, 1991

Sealine Geotechnical Fxnloratory Holes 10 Protect the Subsurface Environment

1.0 INTRODUCTION
- This constitutes the Second Quarterly Progress Report on TRB Project 21-4. It contains a description of resear.
accomplishments to date and provides an overview of planned research into the third quarter, October 1o Deccmbcr 3

100
171,

-—

11 Research Problem Statement
Geotechnical exploratory holes often penctrate water bearing formations. There is concern that these holes €an becon
conduits for contamination, commingling or loss of groundwater. To protect the subsurface environment, geotechnic
organizations are being asked by water-resource agencies 1o use water-well drilling techniques and regulations that are nc
necessarily applicable to routine geotechnical practices. Moreover use of water-well drilling methods and machinery fo
geoxeclmiul c:xplomion results in eonsidenbly lnghef costs to geotechmal orgamzations (includmg highway agenaa) u

mouuy procmnm and obiain new G{Illean Research is needed o (ICVB]OP suitabie seais, which will wequalcw proicc
the subsurface environment, for closure and for installation of instruments in small diameter geotechnical exploratory holes.

1.2 ana af Prohlam
Aol o

Such explomory holes, whether bored or created by displacement techniques, constitute a potential conduit fo:
contamination of the subsurface eavironment if they are not properly scaled. They can also lead to loss of groundwater.
such as uncontrolled artesian flow. It is therefore important to return the subsurface eavironment to its pre-exploration
drilling condition by providing cost effective and verifiable seals in important zones of the subsurface stratigraphic columa.

Current methods of sealing water well holes and abandoned wells are not appropriate for geotechnical exploratory holes
duc to differences in size and depth of the holes, original purpose of the holes and their intended functions, time

constraints, and costs.  Heaee, specific solutions must be found for sealing geotechnical exploratory holes made for

u'ansponauon related activities.

Qgt.gg cgggg;h_n_nml exploratory holes are instrumented for short or long term observations of ;ggglgmgn& pore pressures,
and latenl movements. The space available within such holes for ef{ecuvc sealing against conummant mxgrauon or
commingiing is much iess than that for un-instrumented hoies. This fact, combined with the variety of materiais used in
instrumented holes (from PVC 1o steel, cables, wires, etc) leads to complex conditions for which traditional sealing
methods may not be suitable for adequate protection of the environment.

The increasing deployment of in situ soil testing techniques such as piezocones, cone penctrometers and dilatometers

requires that attention be also paid to these small diameter displacement type holes, which traditionally have not been
deliberately backfilled or sealed anzmsl contamination. Hence, the mlmn methods 10 he dmlnmd must address both

oonvcnnonal geotechnical borehold and small diameter in situ testing holes.

2.0 OBJECTIVES OF RESEARCH

2.1 Goals
The broad objectives of this research are 10 dcvclop (1) rechnical guidelines for materials and methods for placing seals
in instrumented holes and for decommissionine small.diameter hnical exp 1 holes in order o pIo

In instrumented holes ang [or decommissiont ng small.ciameter Y aCi&S In OrGer o protect

groundwater from contamination and loss, and (2) methods for vcnr ication of thm seals.

The focus of this research is therefore to determine viable, economical, effective and verifiable seals and sealing methods
t0 protecx the subsurface environment from geotechnical exploratory holes made by common drilling and in situ testing
nu:muu;




22 Specific Objectives

The specxﬁc objectives of this research are:

(1) 10 test, in the laboratory and in the ficld, scaling materials and methods for use in instrumented and un-
instrumented holes compatible with pre-exploratory subsurface conditions and for normal drilling and in

211 tactina aracticec:

tu testing practices;

@) to recommend procedures for effective and economicai ueoommnmomng of geotechnical expioratory hoies
in order to protect the subsurface eavironment and to control water loss;

. PO Ry R PRy P a2 e . Py
m‘cmi ciccuon ind meuiow W plaw CUCAU Al W LU ulcuiw

or
cal exploratory holes;

() to deveiop practical guidelines fi

Task j. Summarize the staie of ihe practice in smail diameier geotechnicai expioratory holes. The summa
a list of viable seals using readily obtainable materials for both instrumented and un-instrumented holes.

Task ";. Using the list developed in Task 1, develop and perform & testing program for the viable seale The type 2nd
extent of testing of the sealing systems should be sufficicnt to evaluate: (a) the effectiveness and limitations of each sealing
material; (b) the long term performance of each seal; (¢) the performance of each seal when subjecied to naturally
occurring salic, minerals, acids and the like; (d) the influence of seal thickness (vertical dimension): (€) the ability to

octumng 2%, mineias, 3 the Lxg

satisfactorily seal small annular spaces in insmamemed holes; (f) the consu'ucubxhty of each seal type, above and below
groundwater, in artesian conditions, and at various depths beiow the ground surface to a maximum depth of about 200 feet
(60m); and (g) the influence of various geological conditions on the performance of each seal type.

TJask 3. Develop procedures ify that the seal ia situ will perform as inten:
Task 4. Develog "éomprel.:e-ﬂsive guidelines for sealing geotechnical exploratory holes. This would include seal design
evari

srocaduras echamatice each seal design enecifications for each seal material, suitable placement technigues, and

procedures, schematics showing ! design, specifications for each material, suitable placement techniques, and

verification procedures.

Tack S, Prenzm 2 ﬁnal report describing the research performed and presenting the comprehensive guidelines. Sufficient

mearch rsuus must be included in the ‘report to conduswely jusufy the recommended gmdelmu.

30  WORKPLAN .. .
Tha sacancch ie hains sandustad in
AUV IWGaAlIVY L Wl.lls VAU BWAVAS B

have beea submitted earlicr with the Work Plan for the project.
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Phage 1 . Review of Current State of Practice and Policies

Phase 1 is intended to gather information on current policies and practica from a2 number of public and private
jurisdictions and agencies/departments invoived in geaieénmczl cx‘plorauon activity. This information wiii form a basis for
the specific design of seal testing programs both in the laboratory and in the field. Auention will be paid to reported

problems with current practices.

Phase 2 - Detailed Literature Review
This phase will be conducted simultancously with Phase 1. A review of current literature on the subject of hole sealing
will include nracticac from the oil and water well drilline industries. from current thinkine on sealine nuclear wacte vaulic

WALl INCIuCe pracuices rom (1€ O anc watlr well Cnlling INGuUsines, rom current 121nXng on 3€3%ing nuciear wasie vaults

and chambers and from work underway in providing lcachate barriers at landfill sites.




T Phase 8 - Final Report

-

Phase 3 - Laboratory Testing

Phase 3 comprises hboralory testing of various sealing materials and investigation of potential methods to achieve effe
seals under & variety of controlied laboratory conditions to determine their viability for field applications. This wort
be done in two stages. Stage 1 will consist of fabrication of the testing apparatus and trial testing to ensure its operati

validity. Stage 2 will consist of tests to simulate field sealing applications, using a variety of sealing materials and mett

Phase 4 - Field Installations
In this phase, the three field sites at Amherst, lowa and Ottawa (Canada) wili become operational for drilling, sampi

- sounding and placement of seals. - . -

Dhnca £ L2113 Coof Too.
S HAdC & ¢ £i%u ot )

esting
_Field testing programs wlll be initiated to place seals in selected holes and soil types (dnlled, displacement, augui

insuumented. un-instrumented). Costs associated with seal installation will be monitored (supplies, drill rentals, mnpov
Xe) T
_=r

;

l’hase 6 Seal Verlﬂmtlon
In this phase, field tests will be mnclucted on the installations of Phase S to verify the seals are operating as intended. T.

pits will be placed adjacent to the holes at one of the three sites (1o be determined upon compleuon ‘of Phase 3).

Phase 7 - Development of Comprehensive Hole Sealing Guidelines
.. In this phase, feasible and practical guidelines will be developed for use by drilling contractors and agcncus involved

amlerhmr:l exnloratory activitise
1SCAnICal ExXpIoralory activilics.

* Draft and Final reports of the research will be prepared and submitted.

SECOND QUARTER PROGRESS - SUMMARY

Progress made during the second quaner (July 1 o Sepiember 30, 1991) is repon

Deuails are found in the cited Appendices following the Tables and Figures.

4.0 PHASE 1 - REVIEW OF CURRENT STATE OF PRACTICE AND POLICIES

41 Iitroduetion
Phase 1 of the project is intended to gather existing information on current regulatory policies and practices regarding the
sealing of exploratory holes. In order to provide a broad view of the problem. solicitations were made to a number of

“public and private jurisdictions and ageacics or depaniments involved o geotechnical and Siber soil exploration activities.

This information will be used in part to form a basis for the specific design of prototype seal testing programs both in the
laboratory and in the ficld and will also provide essential background on the current (1991) state-of-the-practice.

42 Objectives
The objectives of the borehole sealing practice survey are to:

1. Obtain a reasonably accurate indication of the current sute-o{-lhe-pucxiee of scaling cxploralory holes,

D Matasmine tha cmicrant ctntice al canlatinne sanacdins sanline Af ccel~cos me,

e L/CICHIUING WIT LUTITIHE 1AW Ul ICEUIALIVIL ITEGIMINE Xalillg Ul CAPIVIalvly IIUIQ. anu
3. Determine if any innovative sealing or performance monitoring techniques are being used in practice.

43 Approach

Two approaches were implemented to obtain information on current practices. The first approach consisted of a letter

campaign requesting current reguiations, recommendations, and/or guidelines for sealing/backfilling geotechnical exploratory
. holes. Because regulations may depend on local or regional variations in geology. groundwater conditions and drilling

procedures, requests were made 10 cach state within the United States and each province in Canada. In the US. leuers

WEre scni o0
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52 Sél; Departments of Transportation,
29 State Geological Surveys,

32 State Departments of Natural Resources, and

24 State Dcpanmems of Environmental Quahty/?rolection.
Since there is some overlap of agencies within each state, every state did not reccive four enquiries.

The second approach consisied of a gencral mailing of a Borehole Sealing Practice Questionnaire requesting information
on current procedures used by individual practitioners for sealing/backfilling geotechnical exploratory holes. A detailed
borehole sealing practice survey, shown in Appendix L, was prepared to solicit and collate information on existing practice.
These questionnaires were sent to: (1) practising geotechnical engineers, obtained from the Association of Soil and
Foundation Engineers (ASFE) Memberstup List and the Consulung Engmecxs Council Du'ectory, and (2) eavironmeatal
drilling consultants and contractors, obtained from a directory published in the Spring 1950 issue of Ground Water
Monitoring Review.

44.1 Caurrent Regnhﬁons

The chaded states chown in l-‘unm 1 10 4 are baced on individual state oreanizations and indicate states in which resnon
aa¢saac CWR s vigua: state nizaty ang 1ncicate stafes 1n which responses

10 the request for current regulauons ‘were received. Responses were received from:
* 49 State Depantments of Transportation,

16 State Geological Surveys.

i3 Suaie I)é]‘ﬂﬁﬁeﬁis of Naturai Resources, and

13 Suate Depaniments of Eavironmental Quality/Protection.

Tahlac 1 en 4 whicrh ara alea hacad on individual erata Araanisai
AGUIRD 3 W J, Wit &l aiSU vand Ua sulivivuas W& OF

The most common sealant mixtures used by all organizations are:

1. Bentonite,
2. Cement,
_ 3. Cement-Bentonite,
4. Cement-Sand, and
_ 5. Concrete. :

A t&piul bentonite mixture consists of 1-2 pounds of bentonite per gallon of water. The mixture shall be of sufficient
viscosity 1o require a time of at least 60 seconds to discharge 1 quart of material through an American Petroleum Institute
(API) marsh funnel viscometer,

A rtypical cement mixture is composed of 1 bag of portiand cement per 5-6 gaiions of water. The cement-bentonite
mixtures have this same cement-water proportioning with 2-8%, by weight, or 2-8 pounds of bentonite added.

A typical cemeni-sand mixture is composed of 1 bag of poriland cement |‘x -6 gallons of water to which not more than
2 parts sand 1o 1 part cement may be added. The concrete mixture is in the proportions as the cement-sand mixture
but has gravel of crushed stone as a part of the sand additive.

Appendix I contains a detailed summary of each state’s practices on an organizational basis.

Current regulations/guidelines enforced by state Departments of Transportation may be divided into three broad categories

as follows:

-

. No written regulations,
State requires that the Department of Transportation’s regulations be followed, and

Comon sameclicne ahat cnmthas stata anamm~: hacidae thea NManartrmant AF Tean soration, regulations 1) meaen
Sidaic lequuc; Uldil EnUUITT 3141T ageiity, UOiuts it wipaninciit Oi i7a uyu luu. lcs\uduulu vc luuuwcu.
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The shaded areas in Figures 5 to 7, which are based on these three categories, indicate the states that follow a parti
ctegory. Table § summarizes all of the state Departments of Transportation practices. Appendix III contains a det.
summary of each state’s practices based on the three categories.

442  Current State-of-Practice

The shaded areas in Figure 8 indicate the states in which consultants have rapondcd to the borehole sealing prac

survey. Practice surveys were sent to 407 practising consultants in the U.S. A total of 49 replies were reccived f
_ response success of 12%. Based on geographic region, responses were received from:

13 Northeast states,

6 Southeast states, .
. 12 Midwest states, -
" .2 Northwest states, and
"16 Southwest states.

While the total number of response is low, the distribution should give a reasonable assessment of current practice. Ta
6 is a detailed question by question statistical breakdown of the responses received by the U.S. consultants. It is interest
to note that 51% of the U.S. consultants are aware of existing guidelines or regulations pertaining 10 sealing geotechni
exploratory ‘holes and 63% have an *in-house® policy regarding the sealing of the holes. This information is encourag:
and suggests current trends in emvironmental awareness. Based on the responses from the surveys, the curre
state-of-practice of sealing boreholes appear to be:

1 Seal the borehole with bentonite-cement,

2. " Backfill the borchole with native soil cuttings,

3. - - 'Seal the borehole with bentonite, and

4.  Seal the borehole with cement.

These practices are given in order of decreasing use. Appendix IV contains a detailed summary of the responses receivt
by the U.S. consultants.

Surveys were sent to 295 various Canadian sources and 35 replies were received, for an average response of 13.6%. Tabl
7 and 8 are detailed question by question statistical breakdown of the responses received by the Canadian consultants ar.
contractors and also the Canadian government agencies. Table 9 is a further breakdown of responses by provinces ar
category of respondents. It is interesting to note that only 83% of the Canadian consultants and contractors are awar
of existing guidelines or regulations pertaining to sealing geotechnical holes as opposed to the 51% of U.S. consultant
. Also, only 33.3% have an "in-house® policy regarding the sealing of holes as opposed to the 63% of the U.S. consultant

‘50  PHASE 2 - DETAILED LITERATURE REVIEW
A deuailed literature review, to obtain information on the hydraulic conductivity of selected borehole sealants, cspccxall
benlomxc, is in progress.. A wide spectrum of literature topics are being reviewed such as:

¢ Influence of permeants upon the permeability of bentonite,
o Cement-bentonite slurries,

« Annular space material for wells,

o Decommissioning and abandonment of water wells,

« Pore pressure changes due to bentonite pellet seals, and

o Proprietary hole sealing products and processes.

Appendix V contains a list of references that have been obtained thus far.

Additionally, an extensive literature search has taken place and continues on laboratory methods to measure hydraulic
conducxivity Particular interest is focused on apparatus and factors which affected the measured hydraulic conductivity
of a soil in laboratory tests: Factors include the effects of permcant, gradient, microorganisms, type of pcrmeameter,
sample preparation, saturation and air entrapment.

v -
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Table 6. Statistical Summary of United States Responses.
Note: All percentages based o 49 surveys unless otherwise stated. 407
surveys were sent out - 12.0% surveys were returned.
Part I - Current Policy
1 A vrarm n" anv avienna onidelinac ar reonlatinne nartaining tn canline cantankhaianl
A e AMAWALY Vi Glly WALIWE & Vi swp pyitadiiuig W oovaiilp prulLVinuCal
exploratory holes:
Yes 510 %
No 469 %
N N()mspo”" onse  2.0%

2. Awarof any published guidelines for sealing geotechnical exploratory holes:

Yes 30.6 %
R No 653 %
Noresponse 4.1%
3. Eﬁlﬁcnﬁy have an "in-house” policy regarding sealing of geotechnicai expioratory
oles:
Yes 633 %
No 327 %

4. Constrained by current environmental pmtcction pohcics or legislaton in performing

tasks reiated to msponanon related gcoxccnmcax cxpxoxanon acuvuy mvounng

sealing:
Yes o -41%
No 89.8 %

Norcsponsc 6.1 %

5. Prevented ﬁum dnlled explorazory holes due to concerns with sealing the holes to
prevent pou:nn:u contamination of the subsurface environment:

Yes 143 %
No 83.7%

!
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poncy: AT RIS
Yes 26.5 %

No 714 %

Noresponse 2.0 %
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Part 11 - Current Practice - Hole Backrlhng/beahng

7. 98.0 <% Responded

2.0 % Did not respond

Sealing Material Clay Siit b,fmd &f Rock
UTrdvel
NG Sealing 8.3 % 63 % 6.3 % 22 %
Native Soil Cuttings 43.8 % 43.8 % 43.8 % - 229 %
Native Soil Cuttings Mixed 10.4 % 10.4 % 125 % 4.2 %

With Bentonite

\ame Soail (.,ultings Mixed 0% 0% 0% 2.1 %
vy l[ﬂ LCmC"I

Native Soil Cumnzs Mixed (0% 0% 42 % 0%
With Cement -& Bentonite _
Bentonite Oniv 35.6 % 353.4 % 41.7 % 31.3 %
Cement Only 18.8 % 18.8 % 16.7 % 27.1 %
Bentonite/Cement Onlv 58.3 % 53.2 % 52.1 % 66.7 %
Chemical Grouts 8.3% 8.3 % 8.3 % 8.3 %
(Surseal, Volclav, Holeplug)
Other Seals 0% 2.1 % 2.1 % 2.1 %
{Sand/Cement)

Note: Based on surveys that responded (48).
13. 42.9 % Responded
57.1 % Did not respond
Sealing Material Clay Silt §gnd d'c Rock
urdavel

No Sealing 4.8 % 4.8 % 4.8 % 4.8 %
Native Soil_Cuttings 14.3 % 13.3 % 14.3 % 9.5 %
Native Soii Cuttings Mixed 4.8 % . 4.8 % 4.8 % 4.8 %
With Bentonite
Native Soil Cuttings Mixed |0 % 0% 0 % 0%
With Cement .
Native Soil Cuttings Mixed 0% 0% 0% 0%
With Cement & Bentonite
Bentonite Oniv 47.6 % 57.1 % 57.1 % 57.1 %
Cement Onlv 23.8 % 23.8 % 23.8 % 28.6 %
Bentonite/Cement Only 57.1 % 57.1 % 57.1 % 61.9 %
Chemicai Grouts 9.5 % 95 % 9.5 % 9.5 %
(Surseal, Volclayv, Holeplug)
Other Seals 0% 0% 0% 0 %
{Sand/Cement)

Note: Based on surveys that responded (21).
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Seal tamped or otherwise packed in the hole:

Y d
ocoQ

response  12.

9. Pordon of the hole sealed:

° Endre 74.0 %

e . [Lower Half 6.0 %
- Upper Quarier 20 % _

- .—_— _ . I'Whatever Length the Cumnzs will Fill 2.0 %
77 7~ |85 % of ihe Hole 2.0 %
oo .. ._{ NoORNe 20 %
-— ———. | Towithin 1 or 2 ft of the surface 2.0 %

No Response 10.0 %

ground\vatgr table:

36.7 %
"63.3 %

materials and methods of placement:

Yes 28.6 %
No 714 %

ClVU VIO WuL

fole scahne nracuce depend on whether or not the hole has penetrated the

11. Method of drilling/sampling/in situ testing influence the use and selection of sealing

12. Special backﬁll/scnhng practices used to specifically protect the subsurface

_.'.._,ﬁ Yes

. 27%
No 592 % B
‘NoResponse 8.2 %

Vao
LGS

~'No
No response

15. The effectiveness of the seal monitored:

Yes 102 %
No 87.8 %
No response 20%

environment when --eyallu\g insmurmpentanon in holes:

.—.14. Anempt made 10 seal holes aft:r performing “displacement” type in situ tests:

ov)
N
o
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